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Can Afford to be Without 








Needed by Every Engineer 


Their beauty is in their practicability—their light weight— 
and the fact that the entire outfit— together with Weston 
Model 461 Multi-Range Current Transformer may be carried 
everywhere—conveniently—in a small suit case. 


———. Weston, Jr. 
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expensive Series. Voltmeters, Ammeters, Milliammeters 

Model 432 Wattmeters have a practically uni- Model 433 Voltmeters have either single or double range. 
form scale, and are made with double voltage Model 433 ammeters—a single range. Accurate within 3%. 
and single current ranges. Shielded against Wattmeter or Ammeter when used with Weston Universal 
external magnetic fields. Negligible temperature Portable Current Transformer Model 461, wil! permit'meas- 
errors. Ranges as required up to a maximum of urements up to 800 amperes. Weston, Jr., models all come 
50 amperes and 300 and 150 volts self contained. in handsome Bakelite cases with strong carrying handles. 


Bulletin 2006 fully illustrates and describes this remarkable 
new series of small portable instruments. Write for it today 
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New York Boston St. Louis Cincinnati Buffalo New Orleans 
Chicago Cleveland San Francisco Pittsburgh Rochester Jacksonville 
Philadelphia Detroit Denver Richmond Minneapolis Seattle Syracuse 
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W here the Contractor Stands 


OR many years the contractor has 
been one of the popular topics of 
general conversation in the electrical 
industry. Almost any kind of an “electrical 
man” will ask—or freely tell you—what’s 
the matter with the contractor. But this 
comment almost always circles around his 
weaknesses and failures. It seldom esti- 
mates potential values. 
Let us consider for a moment just what 
the electrical contractor does and where he 
stands in the electrical industry. 


OQ ONE can question the absolutely 

fundamental importance of the wir- 
ing in a building. Without the wiring 
installation there can be no electric service 
in any factory, office, store or dwelling. No 
electric labor-saving or comfort appliance 
has any worth there, because it cannot be 
Electric light, heat and power cease 
Therefore the elec- 


used. 
to exist for any one. 
trical contractor, whose function it is to in- 
stall this wiring and make the benefits of 
electricity available, plays a vital part. 
3ut the contractor, like the plumber, 
follows a trade in which the apprentice be- 
comes a journeyman and the journeyman 
becomes a competitor just as soon as he 
elects to cut loose from a payroll and take 
This “basket con- 
unburdened with overhead and 


contracts for himself. 
tractor,” 
ignorant of costs, can and will ever find 
small jobs that will be given him at prices 
lower than established contractors with re- 
sources and responsibility can meet, and so 


he lives. And always there are too many 
contractors in every city, competing on a 
minimum quality and profit standard that 
by squeezing price restricts installations 
and discourages the use of electric service. 
Whose fault is it? Whose problem is it 
that this process in the work of electrical 
development has become demoralized? 
The electrical industry itself—meaning 
all classes of electrical men—has simply 
failed to do for these small wiring con- 
tractors what the plumbing industry has so 
well done for the small plumbing contrac- 
tor. They have not together spent the time 
and effort and money necessary to sell to him 
a full, enthusiastic belief in the principle 
of creative, constructive competition for 
higher standards, bigger jobs and better 
profits. Yetif plumbing could be raised to 
the present plane of porcelain tubs and brass 
piping, who can deny that the electrical 
contractor and the public can be converted 
to the same idea, expressed in adequate wir- 
ing, convenience outlets and complete ap- 
pliance equipment permanently installed? 


HE contractors’ association has adopted 

the word “electragist” to denote an elec- 
trical contractor who does “quality” work. 
This may well have a good influence. But 
meanwhile the industry depends upon this 
man to do this vital wiring and to maintain 
a very close personal contact with the peo- 
ple in each town, the interpreter and repre- 
sentative of a// electrical men. Can the 
matter wait? 
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Waldo 
Arnold 
Layman 


An engineer executive 
equipped by many years 
of manufacturing expe- 
rience and sound busi- 
ness judgment. 


HE acid test of business judgment 

is consistent accomplishment under 

favorable and adverse conditions. 
Just as death is no respecter of persons, 
so also is leadership in business no 
respecter of fear, and the mark of the 
leader is the ability to adjust courses of 
action to apparent difficulties in such a 
way as to marshal the courage of others 
in surmounting them, 

For more than twenty years W. A. 
Layman, as the executive head of the 
Wagner Electric Manufacturing Com- 
pany, has stood the test in the demand 
for initiative, creative engineering think- 
ing and business administration in the 
development of an organization which 
has grown steadily through recognition 
of the quality of its products and be- 
cause of the service it has furnished to 
the electrical industry. It was he who 
made the original drawings of the first 
Wagner line transformers and direct- 
current motors thirty years ago, and he 
played a vital part in the development 
of the well-known Wagner single-phase 
motor. In 1894 he became assis‘ant 
superintendent of the company and in 
1898 attained the position of assistant 
general manager. In 1900 he bec>ome 


treasurer and two years later was made 
general manager in addition. 
fold position 
he was 


This two- 
until 1908, when 
vice-president and 


he filled 
made first 





general manager. 


For about ten years 
previous to that time his engineering 
work for the company consisted chiefly 
in passing executive judgment on its 
engineering policies and designs and in 
investigating new lines of engineering 
activity. Since 1902 he has had full 
charge of the financial, engineering and 
manufacturing interests of the business 
of the Wagner company. In 1912, when 


the late S. M. Dodd was chosen chair 
man of the board, Mr. Layman was 
elected president ard general manager 


to succeed him, and on the death of Mr. 
Dodd in 1913 he became also chairman 
of the- board. 

Like all manufacturing companies, 
the Wagner company has undergone 
vicissitudes in developing a well-rounded 
organization and a substantial line of 
products. Mr. Layman has not only 
played an active part in correcting the 
troubles of production and manufactur 
ing, but it was he who led the company 
through the financial stress brought 
about by conditions following the war 
that were entirely outside of his own 
making. His dominating confidence in 
the character of the products his com- 
pany has produced and the service which 
they render has stood as a bulwark for 
a business judgment which has won fo~ 
him leadership as a chief executive 

Mr. Layman was born at Smithton 


Mo., in 1869, and was graduated from 
the Rose Polytechnic Institute in 1892 
with the degree of B. S. In the fall of 
1892 he entered the employ of the Wag- 
ner Electric Manufacturing Company as 
a utility man in testing and drafting 
work, and step by step he rose through 
the company’s organization to be its 
executive head in 1902. From that time 
he has been the dominating figure in all 
of its affairs. 

Mr. Layman is a fellow of the American 
Institute of Electrical Engineers, an asso- 
ciate member of the British Institution 
of Electrical Engineers, past-president 
of the Engineers’ Club of St. Louis, past- 
president of the National Metal Trades 
Association, past-president of the Con- 
temporary Club of St. Louis, member of 
the board of trustees of Washington 
University, member of the advisory 
board of the David Ranken, Jr., School 
of Mechanical Trades, member of the 
advisory board of the National Society 
for Vocational Education, member of 
the executive committee of the National 
Electric Light Association, member of 
the Engineers’ Club of New York, the 
St. Louis Club, Noonday Club, St. Louis 
Commercial Club, City Club, Bellerive 
and St. Louis country clubs and the 
Round Table and Town and Gown clubs, 
the last named being a club of leading 
professional and business men. 
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Special Fund for 
Highway Lighting 

N THE preparation of budgets for county and 

district highway expenditures for 1923, now under 
consideration in many sections of the country, men 
interested in better highway illumination should see 
to it that a special fund be set aside for this purpose. 
This should be done whether highway lighting be paid 
for directly by the counties or by districts such as are 
permitted by the laws of some of the states. Recent 
experiences have called attention to the difficulties that 
arise when appropriations are made from the general 
funds of the district. There is always a tendency in 
that case to spend the funds for something else, and 
in at least one case on record the treasury was so 
depleted two months before the end of the fiscal year 
that for the remaining period it was necessary to cut 
down highway lighting until the road was almost in 
darkness. No amount of arguing would convince the 
commissioners who had overspent their appropriations 
that this was a false economy. 

The better method is to arrange at the time of the 
original contract that highway illumination shall be 
paid for out of a special fund set aside for that purpose 
and not to be used for anything else. Not only does 
this prevent use of the money for pet schemes of 
another character, but it also makes it possible to extend 
the lighting system at a later time without arraying 
against this plan all who have other ideas for the 
expenditure of the county or district funds. 

This is not only a matter for the electric company 
in every community, but it also calls for action from 
the Commercial Section of the National Electric Light 
Association or local divisions of that organization. If 
these would go on record as favoring special provision 
for the payment for highway lighting, the action would 
have considerable weight both with some of the smaller 
companies, which are far from uniform in their prac- 
tices, and with the county officials, who generally settle 
such matters on the basis of precedent. 


Rebuilding Systems 
with Intelligence 


ECAUSE of the nature of the growth of a district 

power supply nearly every system encounters the 
problem of consolidation and rebuilding at some stage 
of its development and is faced with the financial and 
engineering questions involved in insuring a unified 
system, cheap production and a secure future. 

The article in this issue by William W. Handy out- 
lines the method followed in an analysis of this problem 
as applied to conditions in the Pittsburgh district. It is 
a worth-while study and shows how accurately such 
problems can be solved if attacked with foresight forti- 
fied with field data. The very elaborate financial study 
involved in a study of the alternative solutions seems to 





have been warranted because the company wished to 
start on a basis of absolute knowledge that it was follow- 
ing the logical path of progress. 

A great deal of interest should be aroused by the 
study of by-product plants in connection with the 
scheme. It would be valuable to get the exact reasons 
for deciding against this much-discussed type of devel- 
opment when it admittedly offered opportunity for 
cheapening power production. There is more to the 
matter than the disadvantages of a central station’s 
attempting to operate several businesses. England has 
made many studies along this line and has produced 
some wonderful paper schemes, but no practical appli- 
cation of the ideas has resulted. More data are needed 
before a central station will embark on this new type of 
system. It almost seems worthy of government experi- 
mentation and research, because a successful by-product 
system would result in national fuel economies on a 
mammoth scale. 


South Dakota Defeats 
Mobridge Project 


UST what the poll in South Dakota on the proposed 

hydro-electric development on the Missouri River at 
Mobridge means is rather hard to determine from an 
inspection of the vote. The proposal was defeated by 
105,620 to 54,907, according to figures given out from 
Pierre on Nov. 21. However, it went down in a land- 
slide of negative votes that overwhelmed five initiated 
laws and four constitutional amendments, none other 
of which had anything to do with such developments. 
Apparently the voters of that state made up their 
minds that an opposition vote was a safe one on any 
question. The friends of the project attribute the 
defeat to the state of the voter’s mind, which was not 
favorable to the launching of any new enterprise. They 
declare that their plan will not be allowed to lapse be- 
cause of this defeat and that “the best power site in 
any state in the Union will not be left unused for 
very long in the period of superpower and hydro-electric 
development that is now at hand.” 

Viewing the project against the sober background of 
the engineers’ report, it will be apparent to the un- 
prejudiced observer that the voters of the state are 
wise in their decision, regardless of the motive which 
may have inspired it. Though the project is not an 
impossible one, it is apparent that the cost of develop- 
ing the site to a paying basis is one that would not 
afford a good commercial chance for private capital to 
take at the present time. It is equally apparent that 
in the hands of the politicians the development would 
be an expensive plaything for which the people of the 
state would pay a pretty price. The defeat of the 
initiated law will give every citizen further time to 
think over the proposition of handing such a plaything 
to the politicians. Regardless of the merits of the engi- 
neering features of the project, the people of South 
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Dakota should remember that there are many such 
projects that are desirable from a technical stand- 
point but as yet wholly. impracticable commercially. 
The state can afford to engage in them only when the 
health and comfort of its people are at stake. 





An Unusual Case in 
Industrial Power Design 


HE tendency in recent years toward the use of 

alternating-current motors for practically all pur- 
poses has been so strong that the direct-current instal- 
lation described in R. B. Stevens’ paper in the current 
issue on the equipment of a sugar-refining plant affords 
a rather startling exception to the general rule of prac- 
tice. The plant described is the refinery of the American 
Sugar Refining Company in Baltimore, one of the big- 
gest and certainly the most modern of plants for treat- 
ing cane sugar. Now, the fundamental of design as 
regards the layout of the entire system of machinery 
was to refine sugar cheaply while insuring the maximum 
continuity of operation and the greatest possible effi- 
ciency in the details of the process and at the same time 
depending on a low grade of labor. 

In a sugar refinery the process from start to finish 
must be continuous and carried out at an even pace 
_through all the departments if wastage is to be avoided 
and the final product obtained at a minimum price. In 
this particular instance, all things considered, it was 
found desirable to make the entire motor scheme of the 
plant a direct-current system, not on account of any 
particular fondness for direct-current machinery as 
such, but for certain very practical reasons connected 
with the chain of mechanisms which must be operated. 
About five hundred motors went into this great plant, 
aggregating nearly 8,000 hp. Most of the units are of 
rather low speed, and the driving shafts are often 
carried by silent chain or gear reducers. 

The reason for so wholesale an application of direct- 
current motor units lies in the short distances of trans- 
mission, only a few hundred feet at most, and particu- 
larly in the frequent heavy starting loads and the great 
desirability, often a stern necessity, of speed variation 
at will. Sugar-refining machinery, carrying the material 
in process at a fairly high temperature, stiffens quickly 
after even a brief shutdown, so that the power required 
to start the machine may be ten times that required for 
operation when running in full use. The processes, 
moreover, being continuous and interdependent, must, 
if everything is to run smoothly from raw material to 
finished product, have their several elements capable of 
close adjustment in speed, unless there is to be large 
and expensive storage space between processes. Speed 
adjustment is definitely required or conspicuously ad- 
vantageous in at least 80 per cent of the entire motor 
equipment. 

Nothing can exceed the convenience and general effec- 
tiveness of a well-designed three-phase motor, but it is 
essentially a nearly constant-speed machine unless pro- 
vided with slip rings and resistance, in which case it 
becomes the exact equivalent of a series-wound direct- 
current machine; but where facile change of speed is a 
prime necessity nothing has yet been devised quite so 
convenient as some of the adaptations of direct-current 
motor control. Here we have a case where the added 
complication and the higher first cost of the direct- 
current motor system showed itself decidedly worth 
while. 


More Service Data 


Needed 


WEAK spot in the commercial routine of many cen- 

tral-station companies and manufacturing sales 
offices is the neglect of those closest in touch with new 
installation work to compile adequate performance data 
after such layouts become thoroughly “shaken down” 
into service. The industry is growing so fast that it is 
often most difficult to find time to put down these results 
before new demands absorb the attention of the sales 
engineer and the installation staffs. Yet, in the interest 
of escaping from rule-of-thumb imputations, something 
more must be done to reap this neglected harvest from 
the fresh fields of experience. The industry advances 
by leaps and bounds, and even the judgment of able 
engineers in close touch with commercial developments 
needs the reinforcement that significant service results 
offer. 

Cost accounting has made great strides in factories 
during the past decade, and the rewards of a consistent 
policy of assembling and analyzing service data would 
be of the same magnitude if electrical men in touch with 
the economic performance of industrial heating, power 
and lighting installations would make a more concerted 
effort to pin down such information while it is fresh in 
mind or easily obtainable. 

Plenty of descriptive information exists, but there is 
a serious lack of analytical data in the files of many 
central-station power engineering departments and of 
the sales offices of not a few manufacturers. If this 
statement is challenged, our columns are open to such 
material as contrary proof. We venture the assertion 
that in too many cases a search of the files will show 
bad gaps in economic information bearing upon service 
applications. Younger engineers in particular will do 
well to make a point of building up service data before 
these escape recording and analysis, and it is to be 
hoped that more and more information of the real 
“proof-of-the-pudding” type will be forthcoming for the 
benefit of the industry. 





What Is the Source of 
Pin-Type Insulator Troubles? 


HAT is the trouble with high-tension pin-type 

insulators? The question is one that is agitating 
a great many central-station operators at the present 
time. There are no widespread troubles of an extremely 
serious nature that would lead any one to condemn pres- 
ent manufacturers or manufacturing methods, but there 
is a steady trickle of trouble that is a source of worry 
to both the manufacturer and the user. The trouble is 
typified ny a tendency of insulators that have been in 
service for ten to twelve years to split, the top unit 
usually being the one to break. In some cases the petti- 
coats break off. Although a large portion of the insu- 
lators that have given trouble seem to have been in 
service ten years or more, there are not lacking cases in 
which the insulators have been in service for only a 
short time. 

In the discussion of the subject among operating 
engineers there is a decided tendency at the present 
time to blame the trouble on the cement used in the 
joints between members. Ordinary Portland cements 
in commercial use have a tendency to “grow” or inc#ease 
in volume under the influence of repeated wetting and 
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drying. Moreover, if not properly treated in preparing, 
even the most thorough mixing cannot clear out some 
small particles that on examination will be found to 
contain dry cement in their interior. It is to be pre- 
sumed that the insulator manufacturers have used the 
best practical methods of cement preparation they know. 
That this is the case is evidenced by the fact that the 
development of trouble is generally slow. There is good 
ground for believing that in the case of suspension 
insulators the manufacturer has been able materially to 
mitigate, if not entirely obviate, such troubles. There 
are methods of cement treating and setting that, it is 
claimed, remove entirely any chance of cement diffi- 
culties. Although such methods as are now known are 
likely to increase the difficulties of manufacture and 
also the price, it is not beyond the bounds of possibility 
that cheaper and better methods can be found. 

Back of all the discussion is a real doubt as to just 
how far cement troubles play a part in the difficulties 
experienced. There may be other and bigger things 
involved. 








No Place for “Complaints” 
and “Applications” 


UCH progress has been made in educating central- 

station employees away from the old “public be 
damned” attitude and the idea that a representative of 
a monopoly can be independent and indifferent in his 
relationships with the other people of the world. There 
still remain, however, several words in common use 
among utility men that have no proper place in the 
vocabulary of a public servant. One is “application” 
and the other is “complaint.” 

It is a bad thing for men to feel that the public has 
to come to them applying for something. The inference 
is that they by graciously granting these applications 
acquire merit, but as a matter of fact the utility man is 
not doing favors in responding to these “applications,” 
for he is compelled by law to serve the public without 
discrimination. As a matter of fact, he is engaged ina 
business to make money like any other merchant, and 
these so-called “applications” are just orders from new 
customers whose business he is seeking. It would be 
well therefore to stop talking about “applications” and 
call them “orders,” so that these new customers would 
be known by their right name and get the welcome they 
deserve. 

As to “complaints,” we question whether this word 
is not equally harmful and misleading to ourselves. 
“Complaint” has an ugly sound, for no one likes people 
who complain, and if a utility is treating its customers 
in the fair and friendly way that it should there ought 
to be no cause for complaints from any one. Things 
may go wrong, of course, and customers will report 
trouble, or short-sighted employees may be careless and 
unjust and the customer will and should appeal for help 
and redress. But no one need “complain” of anything 
that he knows will be made right as soon as it is 
reported. And if the service policy of any central 
station is as it should be there is no place for complaints. 
Let us banish the “complaint” window, therefore, and 
let the troubled customer come to the “information” desk 
and be referred to the proper executive. 

It is all a matter of attitude. Therefore, for the influ- 
ence it will have on both the public and the employee, 
let us put these cold-sounding words out of the official 
lexicon. 


, 


Higher Pressures and Temperatures 
in Central Stations 


HE recent proposed increase of pressures in several 

power plants under construction brings to the front 
again the question of present economical limits and 
possible future developments as regards both higher 
pressures and temperatures. George Orrok, in a paper 
presented this week before the American Society of 
Mechanical Engineers, entitled “The Commercial Econ- 
omy of High Pressures and High Superheats in the 
Central Station,” points out that the limitations to 
temperature are set at about 750 deg. by available 
materials, but that manufacturers are prepared to deal 
with considerably higher pressures than any in use 
today in power-plant work. He shows, however, that 
the extra fixed charges largely offset the expected sav- 
ings in fuel. 

In considering higher pressures we must not lose 
sight of the fact that a large increase of pressure will 
result in a considerable increase of the loss by gas 
escaping from the boiler surfaces, making necessary the 
increased use of economizers or some other means of 
reclaiming heat from the flue gases after they leave 
the boiler. Economizers are barred if the multistage 
regenerating cycle is used in the steam and water cir- 
cuit, and since this is the most efficient applicable 
steam cycle, our attention is at once directed to a 
plant utilizing some form of this cycle and having flue 
air preheaters installed to reduce the otherwise rather 
large losses from escaping gas. 

Flue air preheaters require large surfaces because 
the rate of heat transmission is low unless excessive 
draft losses are employed. Furthermore, they are not 
yet proved equipment, but in view of some recent 
installations, notably that of the Gennevilliers station 
of Paris, more information concerning their value may 
soon be available. 

Should air preheaters prove impracticable, then it 
appears that it will still be advantageous to use some 
form of the regenerative cycle in which the feed water 
at fairly high temperatures, say between 300 deg. and 
400 deg., enters an economizer. In short, there is 
probably some arrangement in which the modified re- 
generative cycle is combined with boilers having high- 
temperature economizers attached which will lead to 
the highest efficiency. 

There is no question about the considerable gain in 
efficiency by the use of such arrangements at high 
pressures. At 1,200 lb. pressure it should be possible to 
save at least 25 per cent in the fuel bill. At such 
pressures the regenerative plant even without air pre- 
heaters or economizers should result in a fuel saving 
of 20 per cent as compared with heat-balanced plants. 

The fixed charges appear as the economic obstacle 
to this development at the present time, but before 
coming to definite conclusions sight must not be lost 
of the facts that as more high-pressure equipment is 
developed its first cost, and hence the fixed charges, will 
probably decrease, that in the long run the price of 
fuel will probably increase, that as between two ways 
of generating power requiring equal effort and equal 
total expenditure that one is best which conserves the 
most fuel, and finally that high-pressure steam properly 
applied appears, even in the present undeveloped state 
of the high-pressure art, very nearly to hold its own. 

The considerable saving in fuel which may be expected 
should encourage manufacturers to develop high-pres- 
sure equipment at a lower cost. 





Glimpses of 220,000-Volt Equipment for 
Pit River No. 1 Line 


A—Fifty -thousand _ kilovolt - ampere plished by means of an auxiliary con- 
transformer bank at the Pit River No. tact. 
1 plant of the Pacific Gas & Electric C—Typical snow tower on 200-mile 
Company, consisting of three 16,667- 220,000-volt line equipped with insula- 
kva. units designed for 220,000-volt tor strings consisting of nine standard 


grounded-star operation. One terminal disks and four special high duty units 
of each is grounded, thus necessitating The special units are 10 and 14 in. in 
only one high-tension terminal. diameter, alternated at the line end of 

B—Oil circuit breakers for 220,000- the string to break up the rain and thus 
volt line. Owing to the great weight of increase the wet-flashover voltage. A 
the moving parts they are inherently 16-in. hollow copper disk below the low- 
slow acting. A quick break is accom- est unit serves as a corona shield. 
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Voltage Limits in Impregnated Paper Cable 


A Summary of the Technical Problems in the 
Manufacture of Cable and an Outline of the 
Present Methods for Obtaining Improvements 


By WILLIAM A. DEL MAR 
Chief Engineer Habirshaw Electric Cable Company 


AKERS of transformers, insulators and 





switching apparatus have successfully 200 ee 2 
solved the problem of transmitting energy REROG HR Ee 
at more than 200,000 volts, but the cable oie tk ee! 
makers have made no substantial advance since the $ ot 20 eee eee 
25,000-volt underground cables were installed at St. = oe Sk ke OL ay! 
, B seas , 4 e 
Paul in 1900. The entire industry is looking impatiently  ¢j)59 Ce 
the cable mak d asking why they are holding co Pee ee 
at the cable makers and asking why y g 2 - errr rT? Tt tr 
back the progress of underground transmission by their 2% Pp errr rrr 
inability to keep pace with the makers of other devices. 5 * Prerrrritere.| 
It is therefore a matter of prime interest to the elec- « hI ® 
trical industry to examine the cause of this situation ¢100 TN Hatt ei 
and to see whether any steps can be taken to help the @ TNT I Mrprritii Pert fr 
cable makers out of their difficulties. aan § TCT ISS op 
The designer of a high-voltage cable is limited at the % ry Ta SX Seven eee 
; soa ; Sera c Kt . 
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The limited diameter and the poor heat-dissipating 
quality of ducts make an installed cable a poor dissipa- 
tor of heat. The heat that a 3-in. triplex cable can dissi- 
pate under these conditions is between 0.15 watt and 0.25 
watt per foot per degree centigrade temperature rise. 

Considering the problem of heat dissipation in greater 
detail, we find that the heat resistance from conductor 
to ground of a 25-kv. or 30-kv. triplex cable is made up, 
approximately, as follows, in percentages: Insulation, 
82; sheath emission, 8; sheath to duct wall, 3; duct wall 
to ground, 7. 

The heat resistivity of the insulation, which is the 
element in which the greatest room for improvement 
exists, is as follows, in degrees centigrade per watt-inch: 
Impregnated paper, 400 to 800; varnished cambric, 250 
to 350; rubber compound, 250 to 350. 

The big variations observed in each of these materials 
have been the subject of study by the National Physical 
Laboratory of Great Britain and numerous other agen- 
cies, but no notable progress has yet been recorded in 
increasing the heat conductivity of impregnated paper. 

The emission of heat from sheaths varies from 150 
deg. to 180 deg. C. per watt dissipated from each square 
inch of surface, depending upon the condition of the 
surface. No systematic attempt has been made to utilize 
this fact because of the practical difficulty of preserving 
any special surface on the lead during the act of draw- 
ing in the cable and while it is in service. The problem 
of the cable designer is therefore to transmit through 
the cable perhaps 20,000 kw. with a loss not exceeding 
the limited heat-dissipating ability described above. 

The energy loss is partly in the conductor and partly 
in the insulation. Commercial copper has a conductivity 
of about 100 per cent of the annealed-copper standard. 
There is no better metal available at any price. Any 
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Power Factor of Insulation, Per Cent at 60deg.C. 


FIG. 1—VOLTAGE AT WHICH MAXIMUM CARRYING CAPACITY 
IS ATTAINED WITH VARIOUS POWER FACTORS 
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improvement that may occur along this line must be due 
either to some lucky discovery or to research work of a 
fundamental character. 

The insulation loss, on the other hand, has been the 
subject of considerable study. During the past few 
years the power factor of impregnated paper insulation 
has been reduced from more than 20 per cent to about 
2 per cent at 85 deg. C. or 1.2 per cent at 60 deg. C. 
There is room for further improvement, and there is a 
prospect that the power factor will be lowered to well 
below 1 per cent at 60 deg. C. The dielectric loss, how- 
ever, depends upon both the power factor and the specific 
capacity of the insulation, and no progress has been 
made toward lowering the latter. 

The very highest temperature at which an impreg- 
nated paper cable could operate would be limited to 
about 135 deg. C. by the fact that insulation chars 
slightly above that temperature, but unfortunately 
other limitations come into play at much lower tempera- 
tures. One of the most serious of these is the perma- 
nent expansion of the paper and lead at temperatures 
above 60 deg. C., which results in the formation of 
voids in which vapor ionizes. Furthermore, the longi- 
tudinal expansion and contraction of cables in ducts 
leads to abrasion of the sheath. 

This entire matter of temperature limits for cables 
is the subject of an exhaustive research now under way 
at the Massachusetts Institute of Technology. This re- 
search is being supported by the National Electric Light 
Association and is under the direction of the cable re- 
search committee of that society. 
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It is interesting to study in greater detail the effect 
of power factor upon carrying capacity. Let us assume 
a triplex cable 3 in. in diameter, of a commonly used 
conductor size, for use on a three-phase system with 
grounded neutral. Such a size would be 350,000 circ.- 
mil, sector shaped, and about the most effective insula- 
tion that could be applied within the diameter limitation 
would be 19/64 in. on each conductor and 7/64 in. 
over all. 

There is given on page 2021 of Pender’s “Handbook 
for Electrical Engineers” (edition of 1922) a formula 

for calculating 
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sion, capacity 
and power fac- 
tor, and if the 
symbol for cur- 
rent be replaced by its equivalent in terms of kilo- 
watts, capacity and tension, a formula will be ob- 
tained expressing the carrying capacity in kilowatts 
in terms of the power factor and tension. This for- 
mula is as follows: 
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Working tension between conductors, Kilovolts 


FIG. 2—-CARRYING CAPACITIES BASED ON 10 
PER CENT POWER FACTOR AT 60 DEG. C. 


VW (1) 
where 

W = power carried by cable, kw. 

r= electrical resistance per 1,000 ft. of conductor. 

R= heat resistance, deg. C. per watt-inch. 

E' = tension between conductors, kv. 

C = capacity between any two conductors, the third 
being insulated, mfd. per mile if the specific 
capacity. were unity. 

P = power factor of insulation as a fraction. 

T temperature rise, deg. C. 

It will be noted that EF occurs in two places in the 
formula, first so that an increase in it will increase W 
and then so that it will decrease W. There is, therefore, 
a certain value of EF which makes W a maximum, and 
this occurs when 

E- 1 
\/0.0318 CPR. 

Let us take the following values for our cable, assum- 
ing the specific capacity to be 4: 

T = 20 deg. C. (= 60 deg. final 


(2) 





40 deg. ambient). 


fT 0.05. 

R 163. 

r= 0.035 at 60 deg. C. 
P = 0.1. 


Then a graph of equation (1) will be as shown in 
Fig. 2, which clearly shows the maximum point referred 
to above. This maximum point occurs at about 28 kv. 
for the power factor assumed. For lower power fac- 
tors the voltage corresponding to the maximum carry- 
ing capacity will increase, and for higher power factors 
it will decrease, as shown in Fig. 1. 

Most of the old resin oil cables had power factors as 
high as 25 per cent at 60 deg., and in this case the 
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maximum carrying caapcity in kilowatts would be at- 
tained at less than 18 kv. per conductor. At 40 per cent 
power factor, which was not at all unusual in the cables 
of twenty years ago, the maximum carrying capacity 
occurs at 14 kv. It is therefore very doubtful whether 
the early high-voltage installations could be justified. 

When all problems relating to temperature have been 
solved, there remains the problem of- dielectric strength. 
In other words, power factors being below 2 per cent at 
60 deg. C., there is no reason, as far as average heating 
is concerned, why tensions as high as 60 kv. cannot be 
used. The problem resolves itself, therefore, into elimi- 
nating the local heating which causes electrical break- 
downs. This problem is being attacked with great vigor 
by K. W. Wagner, H. J. Ryan, C. P. Steinmetz, J. L. R. 
Hayden and some of the cable manufacturers. 

The dielectric strength of insulation is a subject that 
is complicated by the almost unavoidable presence of air 
or vapor spaces in every solid or liquid insulation. In 
cables this complication is unusually serious owing to 
the necessity of a high degree of flexibility in all cables. 

At the present time the breakdown voltage of solid 
or semi-solid insulation in relation to its thickness and 
the electric field distribution within it is not clearly 
understood. This problem has been solved for air and 
oil, but not for the materials used as cable insulation. 
Until it is solved the voltage which a cable will stand 
cannot be accurately predetermined from the dielectric 
strength of its insulation. This subject was discussed 
at some length at a symposium held at the June, 1922, 
convention of the A. I. E. E., but the problem was by no 
means solved. 

One of the problems that requires careful considera- 
tion is whether the European practice of using round 
conductors and thin insulation is as good as the Ameri- 
can practice of using sector conductors and thick insu- 
lation. The arguments in favor of the European prac- 
tice are that there results less cracking of paper with 
round than with sector conductors, better impregnation 
due to the smaller amount of paper, and less liability to 
hot spots. 

A general view of the situation as outlined above is 
afforded by the following table: 


To be Agencies at Work 


Raised or Other than Cable 
Limitation Lowered Manufacturers 

1. Diameter....... a R ‘ 

2. Heat resistivity of insulation.... L Nat. Phys. Lab. & N.E.L.A. 
3. Heat emissivity of sheath R ret 

4. Heat resistance of ducts c 

5. Electrical resistivity of conductor L 

6. Power factor of insulation ead L 

7. Specifie capacity of insulation..... ; L ees ; 

8. Temperature limits of cables..... R N.E.L.A 

9. Dielectric strength of insulation... . R Several noted physicists 
10. Dielectric strength of splices... R 
11. Dielectric stresses in insulation.... L 


In addition to the above agencies of research, an im- 
portant committee has been organized under the aus- 
pices of the engineering division of the National Re- 
search Council to deal with insulation problems in a 
general way. This committee is under the chairman- 
ship of Prof. J. B. Whitehead of Johns Hopkins Uni- 
versity and is now seeking the co-operation of all those 
who are interested in insulation problems. Suggestions 
as to phases of the problem and directions of approach 
or any hints of a helpful nature will be greatly appre- 
ciated by this committee. Furthermore, those who are 
carrying on research work on insulation will find this 
committee a splendid clearing house through which to 
exchange information and prevent duplication of effort. 
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Factors in Industrial Plant Distribution 


Operation at Minimum Cost and with the Greatest Continuity of Service 
Obtainable with a Small and Inexpensive Force Was the Major Con- 
sideration in Designing American Sugar Refining Company’s New Plant 


By ROGER B. STEVENS* 
Consulting Engineer, New York, N. Y. 


INIMUM operating ex- 
pense and the highest 
dependability of opera- 
tion obtainable with a 
small and inexpensive operating force 
were the major requirements in se- 
lecting and laying out the electrical 
equipment of the recently completed 


Baltimore plant of the American 
Sugar Refining Company. The oper- 
ating and maintenance conditions 


particularly were kept closely before 
the designers, and in cases of conflict 
between standard power practice and 
process requirements there was no 
hesitation in departing from prece- 
dent in order to improve the operation 
and make feasible the object for which 
the refinery was built—namely, to re- 
fine sugar cheaply. Of particular in- 
fluence were the low grade of labor to 
be utilized, the likelihood of damage 
to product from stoppage of any ma- 
chine in the process chain, the possi- 
bility of having to change machine 
speed, and the necessity of providing 
for 25 per cent increase in power fa- 
cilities. Aside from being the most 
modern cane-sugar refining plant in 
the world, this installation is interesting because direct 
current is used throughout, because of the very complete 
protection of live parts by conduits and steel cabinets, 
and because of the extensive use of individual motors 
and motor circuit breakers in place of fuses. Approxi- 
mately 500 motors are installed aggregating 7,900 hp., 
the largest being rated at 300 horsepower. 


CONDITIONS DICTATED USE OF DIRECT CURRENT 


In view of the very general tendency in industrial- 
plant design toward alternating-current application, the 
adoption of direct current for such a large and extensive 
plant may seem reactionary. It was, however, made 
only after a thorough and exhaustive analysis of the 
problems to be met and of the relative advantages to be 
obtained from the two systems of transmission and ap- 
plication. The reasons underlying the decision can best 
be explained by briefly outlining the problems to be 
encountered: 

The sugar refinery consists of a number of connected 
or closely grouped buildings, the transmitting distances 
are short and the loads closely concentrated. In nearly 
all cases the refining equipment offers a very high re- 
sistance to starting, as the material in process has a 
tendency to harden and stiffen after a brief shutdown. 





*Formerly electrical engineer of consulting board, American 
.. ¥. 


Sugar Refining Company, New York, N. 





MOUNTING AND ARRANGEMENT ADOPTED FOR PANHOUSE BRANCH LINE 
CIRCUIT BREAKERS AND THEIR CONNECTIONS WITH RISER CABLES 


The power required to start a given machine may thus 
be from five to ten times that required for operation 
after the running condition has been reached. Nearly 
all of the refining processes are interdependent and 
continuous. Hence, if excessive interprocess storage 
space is to be eliminated, it is necessary that the speeds 
of the various conveying units be capable of close 
adjustment. Furthermore, in the case of more than 
80 per cent of the total horsepower required, either a 
speed adjustment was absolutely necessary or a very 
distinct advantage was to be gained by providing such 
adjustment. 


RELATIVE MERITS OF DIRECT AND ALTERNATING CURRENT 


In comparing the application of alternating current 
with direct current the following important character- 
istics stand out: the extreme simplicity of the squirrel- 
cage motor, with its complete freedom from moving 
electrical contacts and light breakable metal parts; its 
low first cost; greater efficiency of electrical transmis- 
sion at distances where direct-current transmission is 
out of the question; the fact that the voltage applied 
to motors may be raised to a point which would be 
dangerous in an installation where the motors have open 
commutators and brush rigs accessible to the class of 
labor used. Against the use of alternating current are 
the following considerations: The squirrel-cage motor 
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is inherently a constant-speed device; its starting torque 
is low; its power factor is greatly reduced at less than 
full load. The slip-ring motor partially overcomes the 
first two of these difficulties, but in an unsatisfactory 
way because it introduces the disadvantages of moving 
contacts and vulnerable brush rigs. 

In favor of the direct-current system we have the 
following facts: Practically any desired range of speed 
adjustment or torque characteristic is possible; what- 
ever the load, the power plant and system obviously 





Plan of Lower Cabinet 


PLAN OF BUSBAR CONNECTIONS TO RISER CABLES (SEE ELEVATION ON PAGE 1259) 


operate at unity power factor and without the great 
drop in efficiency experienced with underloaded alter- 
nating-current equipment. Opposed to the direct-current 
system are the added complication and slightly higher 
first cost (horsepower for horsepower) and the less 
efficient transmission at great distances. 

When applied to refinery conditions a decision be- 
tween the relative advantages of direct current and 
alternating current must therefore be almost overwhelm- 
ingly in favor of direct-current operation. Compared 
with the higher starting torque and adjustable speed of 
the direct-current motor, the slightly higher first cost is 
negligible. When the necessity for greatly overmotor- 
ing the alternating-current drives in order to provide 
sufficient starting torque is taken into account, the 
first cost of the equipment is lower, if anything, for the 
direct-current than for the alternating-current system. 
In this particular case transmission is well within the 
economical range of direct current at 240 volts, the 
average weighted transmitting distance being 232 ft.; 
1,050 kw. was transmitted 325 ft. to the pan and finish- 
ing buildings with a voltage drop of only 2.1 per cent, 
and 150 kw. was transmitted to the cooperage, or a 
distance of 800 ft., with a voltage drop of only 2.8 per 
cent. 

While the voltage (230) used in the direct-current 
system is lower than would have been used in an 
alternating-current system and heavier individual 
cables were used, the total cost of the distributing 
system is lower. This is principally because of the 
advantage which is taken of the closely concentrated 
loads in grouping a large number of motors on single 
feeders to take advantage of the low diversity factor 
thus obtainable. With an alternating-current system 
the three wires of a three-phase system must be run 
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together, and physical limitations preclude the use of 
feeders of as large capacity as may be used where the 
direct-current cables are run in separate ducts. Run- 
ning the positive and negative conductors in single 
cables and separate ducts and grouping the conductors 
in multiple to form single-feeder circuits of large capac- 
ity allowed full advantage to be taken of the motor- 
grouping possibilities in cutting down the total copper 
installed. 

To enable segregation of the bus in case of trouble 
and to facilitate repair work the main 
bus serving the refinery is provided 
with removable sections. Each power- 
feeder breaker is equipped with over- 
load and direct-acting inverse-time- 
limit features, and permanently 
attached operating handles are pro- 
vided for use in the very remote 
contingency of interruption in the 
control circuits. No locking devices 
are used on the disconnecting switches 
because it was not believed that the 
stresses under short-circuit condi- 
tions would be sufficient to open them. 
This has been proved true in the case 
of two practically dead short circuits 
on the heaviest feeders since the plant 
was completed. 

All of the feeders run to the vari- 
ous centers of distribution through 
underground conduits. Special pre- 
cautions had to be taken in designing 
this part of the system because the 
ground consists almost entirely of a fill covered with 
a concrete pavement, which in many places must with- 
stand the weight of railroad tracks and the company’s 
heavy trucks. Furthermore, the heat absorbed by a 
pavement exposed to a Baltimore July sun is intense. 
The construction adopted consisted of 34-in. fiber con- 
duits laid in two layers on 6-in. centers and inclosed in a 
reinforced-concrete envelope. Under the building these 
ducts lie directly on a 3-ft. mat which supports the build- 
ings. Between buildings a self-supporting bridge struc- 
ture was built of reinforced concrete strong enough to 
allow the ducts to be led through it and at the same time 
to support the weight of the shallow earth fill, the con- 
crete pavement and the superposed live load of trucks and 
railroad equipment. Opportunity was afforded the ducts 
to slide over the top of the mats to compensate for ex- 
pansion and contraction due to temperature changes. 

The signal circuits are also run in the concrete 
envelope with the light and power feeders, but are in- 
closed in iron conduit and segregated in one corner. 
At terminal points and cable pits the light and power 
ducts are either carried to separate cable pits or sep- 
arated from the signal circuits by a substantial concrete 
wall. All cables are protected with a double wrapping 
of asbestos fireproofing tape impregnated with sodium 
silicate. 








Section B-B 


PAPER-INSULATED CABLE USED UNDERGROUND 


All underground cables except the small multi-con- 
ductor control and signal cables are paper-insulated. 
For interior work cable insulated with varnished cam- 
bric and covered with two flame-proof braids was used. 
Paper was chosen instead of varnished’ cambric for 
the underground cables because of its ability to stand 
up under severe temperature conditions: and! because of 
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its lower first cost. Because of the conditions outlined 
previously and the fact that practically the entire space 
between the buildings is filled with duct lines separated 
from the pavement by only a shallow earth fill, all 
underground cables have been very conservatively rated. 
In all cases that part of a feeder which lies underground 
has been given a greater cross-section than the part in 
the interior conduits; in some cases the difference is 
nearly 100 per cent. 

In several cases two cables were used in multiple to 
form a single heavy feeder. This was made necessary 
for several reasons. First, owing to 
the difficulty of using larger sizes, 
cables of 1,500,000 cire.mills cross- 
section were established as the larg- 
est size to be used. Aside from the 
weight and rigidity of the larger sizes, 
the fact that a paper and lead cable 
cannot safely be bent to a radius of 
less than twelve diameters, and that 
interference with water, steam and 
sewer lines made very long radius 
bends almost impossible, prevented 
the use of heavier single conductors. 
Second, a definite advantage was to be 
gained from better diversity factor 
by serving as many motors as possible 
from a single feeder. Both of these 
considerations pointed to the desira- 
bility of combining the carrying comely of two cables 
in one feeder. Care was taken to have the cables of 
equal length within pairs, and at every point where a 
tap was taken off a full-size equalizer connection was 
made, so that unequal division of load and consequent 
overload and heating are not expected. 

While the refinery, as constructed, is designed for 
two-thirds of its ultimate capacity, provision has been 
made for the 50 per cent expansion. Enough prelim- 
inary data were obtainable to make it possible to pro- 
portion the feeders, ducts and layout with this in view. 
Duct lines have been installed throughout in sufficient 
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CABINET ADOPTED TO HOUSE ALL CIRCUIT BREAKERS 


number to take care of the ultimate cable requirements 
and to leave at least 25 per cent spares in all cases after 
the last cables have been installed. No spare cables 
will be pulled into the ducts at present, as in case of 
trouble it will require only a couple of hours’ work to 
pull into service a new feeder into any building. A 
length of No. 10 iron wire has been pulled into each 
vacant duct to facilitate the pulling in of future cables. 
When expansion is finally made it will only be neces- 
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sary to install one additional circuit breaker in the 
space provided and on supports already installed, and 
to pull in one additional feeder to each building affected. 
The additional feeder and breaker in each case will be 
the same size as those already installed. 


SPECIAL DISTRIBUTION BOXES USED 


Each feeder is carried full size straight through to 
the last floor that it feeds. The installation and con- 
nection of feeder taps and branch circuit protective 
devices have been greatly facilitated by the use of shal- 





i METHOD OF CONNECTING MULTIPLE RISERS WITH BRANCH LINE CIRCUIT BREAKERS 


low steel wiring chambers bolted to the wall on each 
floor so that the riser conduits enter at the bottom and 
leave at the top. These boxes leave the cables easily 
accessible and allow them to be wedged for support 
at each floor. Similar boxes are installed alongside the 
riser boxes for each branch floor-feeder circuit. All 
boxes are drilled on the sides where they abut and 
clamped together with short nipples. In all except the 
riser boxes steel frames are placed to support the slate 
panels upon which the branch circuit breakers are 
mounted. Solderless clamp connectors fasten the cable 
taps to the risers and provide equalizer connections 
in the case of multiple feeders. Taps are led off to 
boxes in both directions wherever more than one branch- 
feeder circuit is installed. 

All branch-feeder circuit breakers are purchased 
mounted on slate panels of uniform size, and the steel 
frames which support them in the boxes are likewise 
drilled uniformly. Where a large number of breakers 
are installed together the abutting sides of the boxes 
are entirely cut away, transite board barriers with 
slots substituted, and all connections between risers and 
breakers made with bar copper instead of with cable 
jumpers. Connections are made to all of the breakers, 
which are back-connected before they are installed. 

The riser boxes are provided with plain screwed 
covers, while the breaker boxes have the hinged front, 
thus making them easily accessible for operation, repair 
or extensive adjustment. The deep-front sections of 
the riser boxes serve no purpose except to bring all the 
work into symmetry, give a uniform appearance and 
form a convenient receptacle for the protection of in- 
struments when extensive test readings are to be made. 

A departure was made in caring for the branch cir- 
cuit serving the centrifugal-machine floor of the pan- 
house. Here there are. forty-eight centrifugal syrup 
extractors, each driven by a motor which is nominally 
rated at 20 hp., but which is started by being thrown 
directly on the line with only a small limiting resist- 
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ance in series so that the momentary starting current 
is approximately 250 amp. These machines are served 
in groups of six to eight with a branch feeder and 
circuit breaker for each group. Wall space is limited 
so that it was necessary to place the breakers in two 
horizontal rows, one above the other. To take care 
of this condition the cabinet shown on pages 1259 and 
1260 was designed. 
The two feeders which 
serve this floor enter 
, the shallow part of 

= the cabinet from below 
at the righthand side 
where they are at- 
tached to the distrib- 
uting bus by lugs. One 
feeder serves the up- 
per row of breakers, 
and the other feeder 
the lower row. All 
breaker connections 
are made with bar 
~ copper and the break- 
ers are easily remov- 
able or interchange- 
able. The fact that a 
riser for the floors 
above had to pass at 
the point where the 
cabinet was installed 
made the design of the 
cabinet slightly more 
difficult, as it was 
necessary to allow 
space behind it for 
the passage of the 
four conduits carrying 
this riser. While ap- 
parently a rather ex- 
i _ pensive piece of equip- 
—= ment, this cabinet was 
built at somewhat less 
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cost than the number 
of standard individual 


. breakercabinets which 


it supplants. It was 





constructed by a con- 
tractor who did a great 
deal of sheet - metal 
work in the plant. 
The copper-bar work 
was all done by the 
electrical force in the 
plant. Fromthe branch 
eet rrorerrrrrrbaaerr circuit breaker boxes 
the floor feeders usu- 
ally leave through the 
bottom and pass down 
through the floor to a 
point under each motor. As many motors as convenient 
are connected to each branch feeder, the largest feeder 
capacity being 600 amperes. 

To avoid running the taps to the motors and break- 
ers the same size as the floor feeders, as would be 
required under the code unless a cut-out of some kind 
were installed immediately at the point of tap-off, special 
permission was obtained from the local inspection 
bureau to use taps of motor-size cable not longer than 
15 ft. without the installation of cut-outs, provided no 








TYPICAL RISER SECTION, SHOWING 
BOXES THAT FACILITATE TAKING 
OFF BRANCH CIRCUITS 


wire smaller than No. 4 were used in the taps. This 
permission was obtainable in view of the high class of 
construction employed and the safeguards applied to 
the equipment. 

Every motor has been equipped with some form of 
conduit terminal box which allows the cable to enter 
the motor frame without breaking the continuous chain 
of conduit protection. The rigid conduit from the 
branch circuit feeder, terminating at the motor base, 
is equipped with an end bushing and clamp, and the 
final run of 18 in. to 3 ft. is made in flexible metal 
conduit which enters the cast-iron and steel terminal 
box on the motor frame directly. 

All manual starters and field rheostats of the face- 
plate type are equipped with safety covers which 
entirely obviate the possibility of accidental contact 
with live metal parts, only the insulated operating 
handles projecting through the covers. Automatic and 
remote-control equipment, where used, is installed in 
steel cabinets with provision for locking should operat- 
ing conditions warrant the necessity. 

The factors influencing the selection and installation 
of motors and control equipment will be discussed in 
a later issue. 





Present-Day Electrification 


LTHOUGH no power census is available in Great 
Britain, data are gradually being accumulated con- 
cerning some of the larger spheres in which power is 
produced. In this connection the summary concerning 
the electricity stations in Great Britain which was 
prepared recently is welcome. The return covers 
421 generating stations belonging to authorized 
undertakings as well as eighty others that send in 
voluntary returns. Of these, 463, consuming coal or 
coke, generated nearly 5,000,000,000 kw.-hr., with a con- 
sumption of 7,356,757 tons of coal or coke, or an aver- 
age figure of 3.32 lb. per kilowatt-hour. The lowest 
coal consumption recorded is 1.70 lb. per kilowatt-hour 
at works in the southwest counties that generated under 
3,000,000 kw.-hr. The best thermal efficiency reported 
is approximately 17.75 per cent, obtained by a large 
station in Northumberland. 

Waste-heat stations produced over 161,000,000 kw.-hr., 
oil engines nearly 24,000,000 kw.-hr., refuse destructors 
nearly 18,000,000 kw.-hr., water power less than 
5,000,000 kw.-hr., and gas engines approximately 
4,000,000 kw.-hr. for the year ended March 31, 1921. 
The thermal efficiencies of the stations using oil can- 
not be stated because they did not specify the quantity 
of fuel used. 

In general these figures cannot be held to be very 
creditable, at least from a thermal point of view. If 
coal conservation is to be a live issue, they should be 
improved considerably. On the other hand, doubtless 
any drastic reduction in the coal used would compel 
an outlay of more capital than the financial savings to 
be effected would recoup. The figures support the con- 
tention that the larger power stations are more eco- 
nomical, as was to be expected, but the average figure 
of 2.71 lb. of coal per kilowatt-hour generated in the 
twenty stations with outputs over 50,000,000 kw.-hr. 
is still capable of great improvement. In fact, many 
small private plants using gas engines can easily beat 
that figure. Moreover, it is obvious that a supply from a 
station using coal at that rate could not possibly compete 
with a private plant where heating is also required. 
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Superpower Study in Pittsburgh District 


Selection of Type and Location of Generating Stations — Economics 
of Bulk-Power Production and Distribution— Comparative Data and 
Solutions of the Problems Encountered in the Course of Investigation 


By WILLIAM W. HANDY 
Consulting Engineer, Baltimore, Md. 


BOUT ten years ago, prior to the beginning of 
the great war, some studies were made by 
the writer of this paper and other engineers, 
under the general supervision of Charles F. 

Uebelacker of the engineering firm of Ford, Bacon & 
Davis, to determine the most economical plan for the 
generation and distribution of electric power in that 
part of western Pennsylvania known as the Pittsburgh 
district. The work was undertaken originally for the 
Pittsburgh Railways Company and the Allegheny 
County Light Company, which at the time furnished 
street-railway and electric light and power service in 
Pittsburgh and Allegheny County, both companies be- 
ing controlled by the Philadelphia Company, which, in 
addition to the street-railway and electric light and 
power systems, controlled certain natural and artificial 
gas supplies of the district as well. 

While the final development of the system as it 
now exists, with certain modifications determined from 
more recent studies, was made under the supervision of 
engineers other than those making the original studies 
outlined in this paper, the plans ultimately carried into 
effect agree very closely with those proposed in the 
original investigation, indicating careful analyses and 
sound conclusions on the part of both bodies of men 
engaged on the work. 


EXISTING CONDITIONS IN THE PITTSBURGH DISTRICT 


As a whole the situation affecting the generation and 
distribution of power which confronted the original 
investigators did not differ very materially from that 
which existed in other large centers of population, 
owing to the fact that the existing system was com- 
posed of a number of consolidated street-railway and 
electric light and power properties, with the consequent 
undesirable duplication of certain parts of the systems, 
such as generating stations, and the further complica- 
tion, which invariably arises, that under certain of the 
mortgages applying to the original bond issues prop- 
erty could not be abandoned or sold without legal steps 
to protect the bondholders’ interests. 

All of the details requiring investigation cannot, of 
course, be presented in this paper, but the major fac- 
tors will be brought out as far as possible. Chief among 
these were: 

1. The railways company was generating its own 
power and distributing it to its substations or to the 
600-volt feeder system direct, mostly from small and 
inefficient generating stations located haphazardly as 
regards the system development. 

2. The light and power company, while it had two 
fairly efficient generating stations, had others that were 
as inefficient as the railway stations. 

3. There was no general plan in effect whereby the 
generation and distribution of power for both railway 
and light and power purposes was from one central 


source or sources under the management of an organi- 
zation whose sole business it was to generate and dis- 
tribute power at the lowest possible cost. 


STREET-RAILWAY POWER 


The most advanced modern practice at the time was 
for street-railway companies to obtain power where 
possible at the high-tension buses of their own substa- 
tions or at the low-tension buses of light and power 
substations under contracts below the costs at which 
they could manufacture their own power, thus leaving 
the railway companies free to devote all their efforts 
to the business of transporting passengers. Studies 
were made of existing systems in other cities as well as 
in Pittsburgh of the several contracts for the purchase 
of power by street-railway companies, and after a thor- 
ough analysis of these data it was apparent that a 
contract could be entered into between the Pittsburgh 
Railways Company and the Allegheny County Light 
Company whereby power could be bought for all street- 
railway purposes by the former from the latter company 
at terms satisfactory to each, which would result in 
a sufficient saving in power cost to the former company 
and a sufficient profit to the latter to warrant fully 
putting the plan into effect. A contract carrying out 
this plan was drawn up and executed, one of the pro- 
visions of which was the taking over of the railway 
generating stations and their operation by the light 
and power company at certain purchase prices based on 
actual costs less depreciation, the purpose of the light 
and power company being to continue to operate certain 
of the more efficient railway generating stations and 
to discontinue operation of the others. 


INDUSTRIAL POWER 


During the time that the above study was being 
made of the railway power situation another study or 
survey was under way covering the requirements for 
industrial power in the Pittsburgh district with a view 
to ascertaining the quantities and location of the in- 
dustrial power demand both at the time of the survey 
and as estimated for future years. An organization 
was built up for this study, and men were sent into 
the field to visit all industrial plants which used or 
might use central-station power and to ascertain in 
addition to the quantity of power required for each 
establishment the characteristics of the load, including 
present costs of power to the industries, amount and 
time of peak load, number of hours’ use and the load 
factor. Power surveys such as these have been made 
in practically all industrial centers by the light and 
power companies, but while there was nothing new 
about the one made in Pittsburgh, it was of especial 
importance in view of the fact that a very small amount 
of central-station power was sold at the time in com- 
parison with the enormous volume of industrial work 
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carried on in the district and the apparently very large 
revenue to be derived from this source if the industrial 
establishments could be persuaded to buy central-station 
power. To sell this power it was necessary, of course, 
to insure absolute continuity of service and a cost 
considerably below that at which the industries were 
generating their own power. The result of these indus- 
trial power survey studies indicated that an enormous 
demand for electric power existed in the Pittsburgh 
district and that in order to secure it in large quantities 
it was absolutely essential that the cost of generating 
and distribution by the power company be at as low 
a figure as the most advanced development of the art 
would permit. This meant that old inefficient generat- 
ing stations must be replaced by modern ones and that 
the more efficient of the existing stations must be 
enlarged and improved so as to produce power at the 
lowest possible cost. 


FORMATION OF POWER COMPANY 


Based on the studies made of the immediate and 
estimated future requirements for street-railway and 
industrial power, the peak demands and the location 
of certain large blocks of power required for industrial 
purposes, it became evident that under the existing 
charter of the Allegheny County Light Company power 
could not be furnished to certain sections of territory 
outside of Allegheny County. In view of this fact 
charter modifications became necessary. It was found 
that a small independent light and power company, 
known as the Duquesne Light Company, operating a 
natural-gas engine station in the East End of Pitts- 
burgh, was not only a competitor in the power market 
to a sufficient extent, considering possibilities of future 
extensions of operations then under consideration, to 
warrant the purchase of its plant and charter and 
franchise rights, but that the charter of the company 
included certain privileges as to enlargement of terri- 
tory served outside of Allegheny County which were 
lacking in the charter of the Allegheny County Light 
Company and which embraced all the additional rights 
that the latter company required in order to enable 
it to furnish certain large blocks of power in sections 
outside of the boundaries of Allegheny County indicated 
by the power survey. Negotiations were therefore 
started for the purchase of the Duquesne Light Com- 
pany and were consummated soon afterward, and since 
the date of purchase operations have been carried on 
under the name and charter of the Duquesne Light 
Company. The new company is primarily a power com- 
pany, and while it does retail power wherever necessary 
in the territory covered by its charter, its fundamental 
purpose is to generate power at the lowest possible cost 
and sell it on a wholesale basis. 

Careful analyses were made to determine whether or 
not the existing generating stations should be continued 
in service or their operation discontinued, these anal- 
yses comprising two comparisons briefly described as 
follows: First, a comparison for each station of the 
total annual cost of carrying its present load and the 
estimated cost if the station were discontinued and the 
load carried by a substation operated with high-tension 
power; second, a comparison for each station of the 
total annual cost for peak-load service alone, as com- 
pared with the total annual cost of carrying this same 
peak on a substation operated by high-tension power. 

Under the first comparison the cost of operation and 
maintenance of the old station, together with fixed 


charges including interest at 10 per cent on the exist- 
ing salvage value, made up the total cost of production, 
while the cost with substation power was made up of 
the operation and maintenance of substations, trans- 
mission lines and new generating-station equipment, 
together with the fixed charges on the investment for 
these items, including interest figured at 10 per cent. 
Interest in both cases was taken at 10 per cent on the 
assumption that it would not pay to replace the present 
stations unless at least 10 per cent could be earned on 
the new investment required. The result of these com- 
parisons for the existing total loads indicated that out 
of a total of nine generating stations all should be 
discontinued with the exception of three known as 
Brunot’s Island, Rankin and Twentieth Street, the two 
former being alternating-current and the latter a 600- 
volt direct-current railway station. 

Similarly, under the second comparison for peak-load 
service only, the analyses included the same comparison 
of power costs—including operation and maintenance 
costs of the old station, together with fixed charges, 
including interest at 10 per cent on the existing salvage 
value—and costs with substation power, made up of 
operation and maintenance of substations, transmission 
lines and new generating-station equipment, together 
with fixed charges on the investment for these items, 
including interest figured at 10 per cent. In addition, 
for peak-load service, the second comparison included 
the preparation of two curves for each station by years 
up to and including 1918, one curve giving the costs of 
power for peak-load service by years with the old sta- 
tion, taking into consideration the estimated growth in 
peak demand, and the other curve giving the cost of 
power for the same peak-load service by years for sub- 
station power. In those cases where the curve for the 
old station was entirely above the curve for substation 
power the old station should be discontinued, but where 
the curve was below that for substation power or crossed 
it the old station should be continued in service to the 
date indicated by the point where the curves crossed, 
and at that date operation of the old station for peak- 
load service should be discontinued. 

The result of these two comparisons indicated that 
for the period considered from 1913 up to and including 
1918, out of the total of nine generating stations, the 
three stations known as Brunot’s Island, Rankin and 
Twentieth Street should be in operation in the year 
1918; that two stations known as Thirteenth Street and 
Glenwood should operate until about April, 1916; that 
one station known as the Duquesne gas station should 
operate until April, 1914, and that three stations 
known as Manchester, Thirtieth Street and Suburban 
should operate not later than the end of the year 1913, 
or, in other words, be discontinued immediately when 
substation power could be substituted. 


SELECTION OF TYPE OF PRIME MOVERS 


Estimates were prepared covering investment and 
production costs, comprising operation and maintenance 
expenses and fixed charges on the investment involved 
for typical sizes of certain types of stations without 
reference to location, except that they should be in Pitts- 
burgh, and exclusive of the cost of land and the cost 
of substructure below the basement floor. Of such 
stations built in Pittsburgh there were three kinds pos- 
sible—(1) steam stations using coal for fuel with the 
coal purchased and exclusive of ownership of coal mines; 
(2) steam stations using natural gas for fuel with the 
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gas purchased from the existing natural-gas system 
supplying Pittsburgh, and (3) _ internal-combustion- 
engine stations using natural gas purchased from the 
existing natural-gas system. The typical sizes of sta- 
tions selected for analysis were rated at 40,000 kw., 
75,000 kw. and 140,000 kw. for steam stations using coal 
for fuel, at the same figures for steam stations using 
natural gas for fuel, and at 15,000 kw. and 30,000 kw. 
for internal-combustion-engine stations using natural 
gas. It will be noted that the internal-combustion- 
engine stations using natural gas were of smaller size 
in the above comparison than the two other types of 
station. This was because a larger size than 30,000 kw. 
was considered impracticable owing to the compara- 
tively small size of the internal-combustion engines then 
on the market, and because it would be better and more 
conservative, in view of existing practice in stations 
of this type, to have four or five of these stations at 
various locations than a single large one at one location. 

From the comparison it was evident that the steam 
station using coal for fuel had a decided advantage over 
the two other types, the production costs per kilowatt- 
hour being on the average for the three load factors 
considered about 48 per cent higher for the steam sta- 
tion using natural gas for fuel than for the steam 
station using coal for fuel, and the production costs 
for the internal-combustion engine stations using 
natural gas about 23 per cent higher than the costs for 
the coal-fuel steam station. In view of these production 
costs for the types of station selected for comparison, 
both the steam and internal-combustion-engine stations 
using natural gas purchased from the existing natural- 
gas system were eliminated from further consideration. 

Stations at existing locations and new ones at certain 
selected sites, including hydro-electric stations, together 
with steam stations using coal for fuel where there 
was ownership and operation of coal mines, byproduct 
coke-oven gas stations, etc., were omitted in this 
analysis, owing to the fact that the costs of producing 
and delivering power could be estimated for them only 
at fixed locations. 

SELECTION OF TYPE AND LOCATION OF STATIONS 

After the elimination from further consideration of 
steam stations and internal-combustion-engine stations 
using natural gas purchased from the existing system 
and located in Pittsburgh, the next step was to deter- 
mine the costs of production and delivery of power from 
existing stations which it had been determined should 
remain in service and the costs of production and deliv- 
ery of power from all types of new stations at various 
sites selected as feasible. For these purposes an or- 
ganization was perfected and men were assigned to 
make the investigations to be described. 

Steam Stations Using Coal for Fuel at Existing Loca- 
tions.—Costs were determined for production and deliv- 
ery of power from the two largest and most economical 
of the existing coal-fuel steam stations of the company, 
which it had been determined should be continued in 
operation—the station on Brunot’s Island in the Ohio 
River, about a mile down the river from the business 
district of Pittsburgh, and the station at Rankin, on 
the Monongahela River, about two miles up the river 
from the business district. The major factors con- 
sidered at these locations comprised the price of the 
necessary additional land required for each station to 
provide an increase in capacity to take care of the 
future load in the district when operated in conjunction 
with the then existing station and existing capacity 


at the other location; the volume and quality of con- 
densing water available; quality of the water for boiler 
feed; prices of coal both present and estimated for 
future years, and means and cost of ash disposal. 

At Brunot’s Island and at Rankin there were suffi- 
cient areas for large stations, and at both of these sites 
there was ample condensing water available for stations 
of any required size, but the quality was bad for both 
the use of surface condensers and for boiler feed, that 
at Rankin being the worse. At both sites there were 
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GRAPHICAL ANALYSES HELPED SOLVE THE PROBLEM 


ample transportation facilities for the delivery of coal 
to the stations by both water and rail. 

Estimates of production costs indicated that for the 
two smaller sizes of station considered—40,000 kw. 
and 75,000 kw.—Brunot’s Island would produce power 
at the lower cost, while for the largest size, or 140,000 
kw., the production costs were the same at both sites. 
Although the cost of delivered power from Rankin 
was somewhat lower, the water was of better quality 
at Brunot’s Island, in view of which, together with the 
large probable increase in power demand down the Ohio 
River and northwest of Pittsburgh, it was decided that 
Brunot’s Island should be selected as the only existing 
station where additional equipment should be installed. 

Steam Stations Using Coal for Fuel at New Sites 
Selected as Feasible-—Under the foregoing analyses, the 
disposition of existing generating stations and the selec- 
tion of those which could be increased in capacity to 
produce power at the lowest cost having been deter- 
mined, the next step was to ascertain feasible sites for 
new stations of all the types selected as possible, the 








1266 


ELECTRICAL WORLD 


VoL. 80, No. 24 





first type to be considered being steam stations using 
coal for fuel. 

In this study it became evident from the starting 
of the investigations that if the profit accruing to the 
coal companies from the mining of coal could be elimi- 
nated from the fuel costs to the power company a 
saving would result in the net cost of power production. 
In view of this it was determined that any new steam 
station using coal for fuel should be located in the coal- 
mining district and on the rivers where sufficient water 
was available for condensing purposes, and further that 
the power company should purchase and operate coal 
property of sufficient acreage to take care of future 
requirements of the system for at least a fifty-year 
period. The rivers having sufficient water for con- 
densing purposes to meet the requirements of large 
generating stations were the Ohio, the Monongahela and 
the Allegheny. No coal properties were available on 
the Ohio, while many were available on the two other 
rivers. From the survey made of the coal fields on 
these two rivers it was found that to secure sufficient 
acreage of good coal at a reasonable price and not too 
far back from the river frontage it was necessary to go 
up the Monongahela as far as Riverview, about 16 miles 
from Pittsburgh by air line, and up the Allegheny about 
12 miles to Harmarville. It was further found that 
Morgantown, West Va., on the Monongahela, was the 
farthest point upstream on this river from Pittsburgh 
where there was sufficient condensing water at 50 per 
cent load factor for the smallest size of generating 
station considered, which was 40,000 kw. At this point 
ample acreage of good-quality coal was available at a 
comparatively low price, while on the Allegheny River 
it was found that the thinness and distance underground 
of the coal veins and the quality of the coal would not 
permit mining in sufficient quantity and at a low enough 
cost to warrant the location of a station farther up- 
stream than at a point in the vicinity of Harmarville. 
Therefore the sites selected as feasible outside of Pitts- 
burgh for the location of steam stations using coal for 
fuel narrowed down by a process of elimination to 
Riverview and Morgantown on the Monongahela River 
and to Harmarville or vicinity on the Allegheny. Esti- 
mates were then prepared for the various sizes of sta- 
tions selected for comparison, giving the cost of power 
delivered in Pittsburgh from the selected sites, in- 
cluding fixed charges on the investment required for 
generating stations, coal lands, mines, transmission and 
substations, together with the operation and main- 
tenance charges on all of these items. Thus the esti- 
mated net costs of power delivered in Pittsburgh from 
each site were ascertained. 


SITE INFLUENCED BY CIRCULATING WATER 


From these estimates it was evident that for a new 
station outside of Pittsburgh using coal for fuel 
Harmarville would give the lowest cost of power deliv- 
ered in Pittsburgh, and therefore that site was selected 
as the best for this type of station. An especially 
important factor in selecting the Harmarville site, and 
one which has not been previously mentioned, was the 
fact that the quality of condensing water was better 
than at the other locations, the site being on the west 
side of the river, where the water was not greatly 
affected by acid from coal mines on the Kiskiminetas 
and Conemaugh Rivers. While the coal was not of 
such good quality as that on the Monongahela River, 
the acreage available was ample, the cost moderate and 


the minable veins were at a sufficiently shallow depth 
and of sufficient thickness to make the fuel cost to the 
power company somewhat lower than at the other 
locations. 


BYPRODUCT STATIONS CONSIDERED 


Other Studies of Steam Stations and Internal-Com- 
bustion-Envine Stations at New Sites Selected as 
Feasible-—Space in this paper will not permit of setting 
forth in detail all of the studies made of the costs of 
production and delivery of power for all types of steam 
and explosion-engine stations from sites outside of 
Pittsburgh considered as feasible. A brief outline of 
the studies made and the net results are given in order 
to explain the conclusions reached with sufficient clear- 
ness for the purposes of this paper. These studies 
included the following: 

1. Steam stations using byproduct coke-oven gas for 
fuel, including fixed and operating charges on coal 
acreage and mines and byproduct coke ovens, together 
with the revenue to be derived from the sale of the 
coke-oven byproducts. 

The sites included Morgantown, West Va., where it 
was proposed to purchase the necessary coal acreage 
and to own and operate both mines and coke ovens. 
Estimates of the cost of producing power and of deliver- 
ing it to Pittsburgh with all the generation at the 
Morgantown site were made, together with estimates of 
generating and transmitting the same quantity of 
power from Morgantown combined with the shipment of 
the power company’s coal by river and rail to Brunot’s 
Island and the generation and delivery of the power 
required from Brunot’s Island with Morgantown coal. 
It was found that under these conditions, while the 
costs of power were very low, the actual investment 
required was enormous and the problem of financing 
uncertain. Moreover, the necessity of the power com- 
pany’s going into the byproduct coke-oven business 
was held to be an undesirable complication. Taking all 
these factors into consideration, it was evident that 
a mine owned and operated by the power company and 
combined with a byproduct coke-oven-gas generating 
station at Morgantown was impracticable. 

2. The same analyses as above were made for mines 
supposedly owned and operated by the power company 
at Morgantown, and for the shipment of coking coal to 
a byproduct coke-oven gas-fuel generating station 
supposedly owned and operated by the power company 
at Rankin, together with the shipment of the power 
company’s coal from Morgantown to Brunot’s Island. 
It was found under these conditions that the cost of 
delivered power was higher than under the first plan 
with the generating station at Morgantown, and owing 
to this and the enormous investment and the difficulty 
of financing the plan it was eliminated. 

3. Byproduct coke-oven internal-combustion-engine 
stations, including fixed and operating charges on coal 
acreage and mines.and byproduct coke ovens, together 
with the shipment of power-company coal from Mor- 
gantown to Rankin and Brunot’s Island, gave extremely 
low power costs, but the same undesirable features as 
to excessive investment, difficulty of financing, etc., were 
inherent in the plan, and it was therefore abandoned 
as impracticable. 

4. Studies as to the cost of producing and delivering 
in Pittsburgh power from natural-gas internal-combus- 
tion-engine stations in the West Virginia gas fields, with 
gas purchased in the fields and without investment in 
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gas wells or delivery lines to the generating stations, 
resulted in arriving at a comparatively high net cost 
of power delivered, and this method was therefore elimi- 
nated from further consideration. 

5. Additional studies were made as to the cost of 
producing and delivering power from internal-combus- 
tion-engine stations in Pittsburgh, with byproduct coke- 
oven gas purchased in Connellsville district and pumped 
to Pittsburgh in duplicate power-company pipe lines, 
and with natural gas purchased in the West Virginia 
gas fields and pumped to Pittsburgh through duplicate 
power-company pipe lines also, the compressing stations 
in both instances being owned by the power company 
and the gas compressed for transmission to 350 lb. in 
each case, two compressions being estimated as required 
for coke-oven gas and one for natural gas. The results 
of the analyses indicated a net cost of power delivered 
in Pittsburgh too high for further consideration, and 
in view of this, together with the experimental nature 
of the project, high investment, difficulty of financing, 
etc., the plan was eliminated. 

While it was believed from the start, owing to all 
the uncertain factors involved in the production of 
power from coke-oven gas and from natural gas, that 
any plan using gas as a source of power would be 
eliminated in the final analysis, it was considered that 
a survey of the problem of the generation and distribu- 
tion of power in the Pittsburgh district would not be 
complete unless such analyses were made. 

Hydro-Electric Power from Developments Selected as 
Feasible.-—So far, the studies made having disposed of 
the questions of continuing in operation certain exist- 
ing generating stations, of discontinuing the operation 
of certain other existing generating stations and on 
what dates, of the selection of one existing generat- 
ing station for the installation of additional equipment, 
and of the determination of a site for a new station 
to be of the steam-coal-fuel type, including ownership 
and operation of mines, there still remained one ques- 
tion to settle and that which it was expected from 
the beginning would be the all-important one. This 
question was whether or not hydro-electric power could 
be developed and delivered in Pittsburgh at a sufficiently 
low cost to warrant the necessary investment. The 
investigation made of this subject was especially com- 
prehensive and thorough, involving careful studies of 
all United States Geological Survey and state survey 
data on topography, rainfall and stream flow for the 
sections surveyed to date, together with field inspections 
of all the hydro-electric developments indicated by these 
surveys as possible and field inspections and surveys 
of sections of territory not covered by either the federal 
government or state surveys and including the territory 
within a radius of about 150 miles from Pittsburgh as 
a center. After several months of this investigation 
conducted in the office and in the field the possible 
projects narrowed down to a total of ten developments, 
which by a further process of elimination were reduced 
to two developments considered as entirely feasible from 
all viewpoints. For the purposes of this paper these 
are designated as Sites No. 1 and No. 2. 

From a consideration of power alone, both as to quan- 
tity and as to cost, the development at Site No. 1 was 
the best, but the investment was large and the distance 
of transmission excessive as compared with a smaller 
investment for the development at Site Ne. 2 and a 
much shorter transmission. Owing to the above con- 
siderations and the fact that the financing of the No. 2 


site could be more readily effected, the latter was 
selected as the most feasible. 

With the No. 2 site selected, further comparisons 
were made to determine whether it would be more eco- 
nomical to generate power from steam stations alone 
or to combine hydro-electric power from the No. 2 site 
with steam generation at Brunot’s Island, Rankin and 
Harmarville. Estimates covering this involved much 
detail, but the results indicated that all steam genera- 
tion for the immediate future would be slightly more 
economical than part hydro-electric and part steam. 
This is not readily apparent in view of the fact that 
the cost of hydro-electric power at 50 per cent load 
factor delivered in Pittsburgh from the No. 2 site was 
less than the cost of power from steam stations using 
coal as fuel and operated at the same load factor. The 
apparent contradiction is brought about, however, by 
the reduction in load factor and the increase in kilo- 
watt-hour costs made necessary for the steam stations 
in order to utilize the hydro-electric power, and the 
consequent increase in the net cost of power per kilo- 
watt-hour from the hydro-electric and steam combina- 
tion as compared with all-steam generation. 


FINAL RESULT OF STUDY 


While it was considered that the advantage of water 
power would become more apparent in the future, owing 
to the inevitable increase in the cost of coal, it was 
apparent also that improvements in the art of steam- 
station design and operation due primarily to the in- 
crease in the sizes and higher efficiencies of steam 
turbines and boiler units might readily offset the in- 
crease in fuel costs. 

In view of all these uncertainties, with the enormous 
investment required for hydro-electric stations of com- 
paratively small size, as well as the equally large 
investments required for steam stations using gas for 
fuel, it was evident that for the immediate and future 
requirements in the western part of the district both 
down the Ohio River and up the Monongahela the more 
conservative policy would be to increase the capacity of 
the coal-fuel steam station at Brunot’s Island; that to 
provide for the immediate and future requirements of 
the eastern part of the district, together with the very 
large additional industrial power demand throughout 
the district as a whole, the construction of a coal-fuel 
steam station should be started in the near future at 
or near Harmarville on the Allegheny River, and that 
all of the stations should be interconnected by adequate 
high-tension bus lines to permit of the most economical 
operation of the entire system. 

The Harmarville site was later abandoned largely 
because of the cost of necessary dredging required for 
deepening the channel for condensing water, and the 
location of the present large station at Colfax, or Ches- 
wick as it was known in the original investigations, and 
the acquisition of the coal-mining property appertain- 
ing to it were finally determined upon, in accordance 
with recommendations made jointly by Ford, Bacon & 
Davis and the chief engineer of the Duquesne Light 
Company. The present Colfax station is, however, 
within a few miles of the originally selected Harmarville 
site on the Allegheny River, and the assumption is war- 
ranted that the analyses made and the conclusions 
reached in both the original and the final investigations 
were, generally speaking, correct as to the solution of the 
broad problem of power production and distribution for 
the Pittsburgh district. 
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Comparing Direct and Indirect 


e e ~ 
Lighting 
Experiments Put the Average Intensities for Ordinary 


Reading at 2.8 Foot-Candles for Direct Lighting 
and 4 Foot-Candles for Indirect 


By WILLIAM KUNERTH 


Associate Professor of Physics, Iowa State College 


HE contradictions in existing data have opened anew 

the question of the relative intensities required under 
direct and under indirect lighting systems, and it was the 
hope of the writer to ascertain why a person needs more 
natural light than artificial light for a certain kind of 
work. Accordingly it was planned to make an exper- 
iment on a great number of individuals and under con- 
ditions such that the illumination would be decidedly 
diffused in one case and exclusively direct in the other 
case. The room used for this experiment was 30 ft. 
long, 184 ft. wide and 13 ft. high. The ceiling and the 
upper half of the walls were painted white; the lower 
half of the walls and the floor were drab. 

For the direct lighting the lamps were hung 7 ft. 
above the floor, and opaque white-enameled reflectors 
were used. As this work was done at night (actually 
between 7 p.m. and 8 p.m.), the window shades were 
raised so that no light was reflected from them but so 
that the light passed out through the windows. Every 
precaution possible was taken to have all the light on 
the book come directly from the fixtures. 

For the indirect system silvered reflectors of the 
opaque-bowl type were used, and thus no light passed 
directly from the light sources to the printed page. 
They were hung about 2 ft. below the ceiling. In this 
case the yellow window shades were pulled down so as 
to augment the reflected light. Gas-filled lamps were 
used in both cases. The value of the current which it 
was necessary to put through the lamps in order to get 
the illumination approximately the same in the two 
cases was ascertained by a preliminary test. At the 
same time, the current was so adjusted as to produce a 
variation in lighting intensity from one which was too 
low for comfortable reading to one which was too high. 

After the twenty-six individuals had been under any 
one condition of illumination for upward of five minutes 
they were asked to put down their opinion of the light- 
ing on the basis of the instructions given them. Then 
the current through the lamps was changed and observa- 
tions again made. In this way five different values of 
current were used, changes in intensity being made by 
irregular stages and not always in the same direction, 
and the individuals did not know but that any value of 
current might be duplicated. Then the other system 
was installed and the five conditions repeated, except 
that the current values differed from the first set 
because of the difference in the efficiency of installation 
already noted. During the few minutes while the 
change was being effected from one system to the other 
the students were free to move about in the room. The 
arm of the chair on which the book was placed was 28 
in. above the floor and sloped at an angle of 24 deg. 
from the horizontal. 

After the individuals had recorded their estimates of 
the illumination on their books under these conditions, 





*Abstract of a paper presented before the Iowa 
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the same conditions were repeated and the intensity in 
foot-candles which each individual had had on his book 
was measured by means of a Macbeth illuminometer. 
The number of foot-candles which each one considered 
as “just right” by the two systems is given in the table 
herewith. It will be seen that a few estimates are very 
high, while a few others are very low. 

Even though some of the students required much less 
illumination intensity than is ordinarily considered 
satisfactory, it may be noted that they required less 
of both indirect and direct lighting and hence the ratio 
between the two, the determination of which was the 
chief object of this experiment, is left practically un- 
altered. 

When we drop out the abnormal intensities we 
get an average of 2.77 foot-candles for the direct and 


Systems 


pecified Lighting 


Per Cent Efficiency of Eye after Three Hours 
re 


Work. under S$ 





Time in Hours 


COMPARISON OF DIFFERENT FORMS OF ILLUMINATION 


4.13 foot-candles for the indirect. It may be seen, 
therefore, that by the indirect system we need an inten- 
sity almost 50 per cent greater than that required by 
the direct system for the same kind of work. 

Since under the indirect lighting system everything 
in the field of vision is about equally illuminated, the 
pupil contracts much more than it does under the direct 
system, where much of the field is dark. In the latter 
case the pupil will enlarge to allow more light to enter 
and will soon come to a state where a person can read 
print comfortably even though the actual intensity is 
small. It seems then that the illumination intensity 
required depends quite largely upon the brightness of 
the objects in the field of vision. If they are as bright 
as the objects on which we wish to focus our attention, 
then a high intensity is required; if, on the other hand, 
they are dark, the pupil will enlarge to take in a big 
flood of light and a smaller intensity will suffice. 

The question which was at the bottom of this under- 
taking and which really prompted it was why a greater 
intensity of natural light is required for the same kind 
of work than is required of artificial light. Since 
natural lighting is only an extreme case of indirect 
lighting, it will be evident that our question is answered 
by the above data. It seems reasonable that this should 
be the case, for with indirect or natural lighting the 
objects in the range of vision are illuminated and the 
light reflected into the eye causes a contraction of the 
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INTENSITIES IN FOOT-CANDLES REQUIRED FOR READING ORDI- 
NARY TEXTBOOK PRINT BY TWO SYSTEMS OF LIGHTING 





Direct Indirect Direct Indirect 

] 2.0 4:3 14 3.0 3.5 
2 7.0 5.7 15 3.0 3.0 
3 3.0 2.0 16 2.3 5.0 
4 2.3 2.3 17 3.0 6.5 
5 1d 1.9 18 4.0 6.7 
6 1.8 4.9 19 3.0 3.0 
7 2.0 6.0 20 3.0 3.0 
8 5.0 6.5 21 1.0 3.2 
9 5.0 3.0 22 1.5 6.0 
10 3.0 5.0 23 2.0 6.0 
11 ao 4.3 24 a3 a 
12 3.0 ais 25 z.3 2.5 
13 3.0 4.5 26 1.7 3.0 
Average 2.8 4.0 


pupil, and hence a greater intensity is required for clear 
vision. For the direct artificial lighting most of the 
light which enters the eye comes from the printed page, 
and hence the pupil is larger and clear vision is obtained 
with a lower intensity. 

In the direct lighting system the path of the beam of 
light from the source to the book is short—much 
shorter than for the indirect system. It follows, there- 
fore, that the flux of light on the floor near the individ- 
ual for the direct system is much less than on his book, 
but such is not the case for the indirect system where 
the path of the beam of light from the source to the 
book is almost the same as from the source to the floor. 
Thus if we had 3 foot-candles on the book by each sys- 
tem and 2 foot-candles on the floor by the direct system, 
we should probably have 2.8 foot-candles on surround- 
ing objects by the indirect system. This would cause 
pupillary contraction, and hence a greater intensity 
would be required for clear vision. 


COLOR DoES Not AFFECT RESULTS 


It may be argued that in this experiment the change 
of current through the lamps caused a change in color 
which served to affect the results, but whenever the 
color was abnormal, owing to the small current, the 
intensity was too low for comfortable reading and hence 
did not affect the conclusion here arrived at. 

Again, it may be urged that five minutes was too 
short a time in which to form a final opinion on a light- 


ing system, but inasmuch as the persons concerned had 
been studying illumination for three months, and since 
an equal period was allowed for each condition or illu- 
mination, it is felt that the conclusions here arrived at 
can be considered reliable. 


ements 


Industrial Activity Back to 1920 Levels 


NDEX figures upon which the “Electrical World 

Barometer of Business Conditions in the Electrical 
Industry” is based indicate that October activity within 
the industry was in excess of even the peak month of 
1920. The end of the tie-up in the bituminous-coal 
industry enabled the primary industries of the country 
to expand operations to meet the accumulation of un- 
filled orders and the natural growth of demands for 
commodities. Iron and steel mills, textile mills, coal 
mining, copper production, automobile production and 
cement and brick production all reported largely in- 
creased operations over September. 

The “Electrical World Barometer” indicates that dur- 
ing the month of October business conditions in the 
electrical industry, taken as a whole, were, for the first 
time since December, 1920, above what would have been 
the point of seasonal demand if growth in the industry 
had been normal. The basic data indicate an increase 
of 9.0 points in the barometer scale as compared with 
September. The electrical industry as a whole was 
operating at 2.4 points above what would have been the 
point of seasonal demand if growth in the industry had 
been normal. In September it was operating at 5.9 
points below the point of normal demand. 

It would appear that the electrical industry is headed 
for a long season of unusual activity and that the area 
“D” of the “Electrical World Barometer” has at last 
been closed. Central-station operations for October were 
approximately 6 per cent above those of September and 
about 25 per cent above those of October last year. 
October witnessed only the beginning of the increased 
winter activities of the electric light and power division 
of the industry, and the returns in that month point un- 
mistakably to a season of record-breaking operations in 
every branch of electrical business. 


ELECTRICAL WORLD BAROMETER oF ELECTRICAL BUSINESS CONDITIONS 
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Central-Station Customers Total 


10,600,000 


More Than 78 per Cent of This Number Are Domestic 
Lighting Customers — The Commercial Lighting Customers 
Total 1,896,900—Six Million Patrons Added in Seven Years 


RESIDENTIAL LIGHTING CUSTOMERS 
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COMMERCIAL LIGHTING CUSTOMERS 
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1915 1916 1918 1919 192f 1922 
(1,085,900) (1127,900) (1274100) (380,500) (1445000) (585,300 ) (1744,500) (1896,900) 
POWER CUSTOMERS 6 OQ) ' 
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THE GROWTH IN CENTRAL-STATION CUSTOMERS HAS BEEN WITHOUT A BREAK 


can be measured by the extent to which its product 

is consumed by the field it is striving to serve, 

then the electric light and power industry must 
be classed as successful and prosperous. The fact that 
this growth has continued through a period of record 
financial and business depression, during which prac- 
tically all other primary industries were forced to make 
extensive curtailments in operations, is an added proof 
of the extent to which the electric light and power 
industry has intertwined itself with the framework of 
America’s industrial, domestic and commercial being. 

More than six million new customers of all classes 
have been added to the service lines of the central 
generating and distributing companies during the past 
seven years, according to a country-wide survey, 
recently completed by the Electrical World. On Jan. 
1, 1922, there were 10,794,084 central-station customers. 
Of these 8,467,600, or 78.4 per cent, were domestic 
lighting customers; 429,584, or 4.0 per cent, were indus- 
trial power customers, and 1,896,900, or 17.6 per cent, 
were commercial lighting customers. Details of the 
growth in number of domestic lighting customers will 
be found in the Electrical World for Jan. 14, 1922, 
and the industrial power customers were covered in the 
issue of Sept. 23, 1922. 

The accompanying tabulations and diagrams indicate 
the annual growth in the number of central-station 
commercial lighting customers. Under this classifica- 
tion are included stores, hotels, theaters, schools, 
hospitals, public buildings, etc. It appears from returns 
received from about 70 per cent of the electric light 
and power industry that during the period of extreme 


I: THE success and prosperity of any undertaking 


industrial and business inactivity last year 152,400 new 
customers of this class were added to the lines, which 
is only slightly less than the number added during 
1920, the peak year in American business. 

It is but natural that the sections of the country 
having the largest population should report the greatest 
number of commercial lighting customers. The East 
North Central and the Middle Atlantic States have 
almost the same number of customers of this class, 
464,100 and 460,700 respectively. The West North 
Central States follow with 243,300, and the three 
Pacific States taken as a whole are fourth with 241,600 
customers. 

New York, with 252,000, easily leads the states of 
the Union in the number of commercial lighting cus- 
tomers. This is due primarily not only to the fact 
that the metropolis of the nation is in this state but 
also to the circumstance that 82.7 per cent of the 
people of New York State live in towns and cities of 
more than 2,500 population. 

California reports the second largest number of com- 
mercial lighting customers, with 185,300. The reason, 
however, for this relatively large number of customers 
is quite different from that given for New York State. 
Almost one-third of the people of California live in 
rural districts, but the transmission and distribution 
systems of the central-station companies of that state 
cover virtually every rural section, and it is a very 
rare exception when rural hotels and stores are not 
electrically lighted. Moreover, California’s commercial 
growth is recent and rapid as compared with that of 
the older states of the East, California’s population 
having quadrupled during the last forty years. 
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Getting Closer to the People* 


Utility Official Should Represent Company in Giving 
News to the Press and the Public— 
Use of Advertising 
By JOSEPH B. GROCE 
Director New England Bureau of Public Service 
Information, Boston 
RADUALLY the public is going to know more 
about its public utilities than it ever did before. 
The destructive force of silence is no longer at work 
in the public utility industry. By the “public” we do 
not mean politicians. What kind of a man is a politi- 
cian? Some one has said: 

“If he is successful, if he is a man who can win 
elections, he is a man who takes public opinion as he 
finds it. He wastes little or no time in attempting to 
mold public opinion. He spends most of his time find- 
ing out what the public wants and trying to get it. 
At least he does this for his constituents. If he does 
not, he will be unable to get their votes. As public 
opinion changes he changes or he loses his power as a 
politician. His tenure of office depends upon the people. 
If the people are all against a public utility and he 
makes it as unpleasant as he can for that utility, he 
gets votes. On the other hand, if that utility turns 
around and educates the people and wins their favorable 
opinion, he must keep his hands off or lose votes.” 

The first point to bear in mind, therefore, is this 
question of public opinion. If a public utility allows 
false impressions to linger and grow until they seem 
to the public at large like actual facts, how can that 
public utility expect the public at large to feel favorable 
toward it? On the other hand, if the public utility is 
well managed, if it is giving efficient service, if it is 
a company the community may well be proud of, and 
the management takes steps to give the public the real 
facts, it stands to reason that a lot of trouble is going 
to be avoided. 

J. F. Hull, president of the Missouri Press Associa- 
tion, in a recent address before the Missouri Associa- 
tion of Public Utilities stressed these three points: 

1. Managers of public service companies should keep 
in close personal touch with their customers. 

2. Employees of public service companies should not 
spare any pains to explain the methods of operation, 
cost, rates, etc., to customers. Explain the cause of any 
failure to render good service and point out ways in 
which the service may be made better. 

3. Public utilities should fully explain facts of opera- 
tion and seek to obtain and retain the good will and 
confidence of the people. The local press offers the best 
means of accomplishing this essential condition. 

That last sentence is the second point to bear in 
mind—use of the local press in order to educate the 
public and for the purpose of establishing and fostering 
a good public opinion. 

It seems to me that every well-managed public utility 
should have one man in its organization, and preferably 
one of its chief executives, with whom the local news- 
papers could consult at all times, freely and frankly, 
in regard to the public policy of the utility. 

If a newspaper man is sent to a public utility office 
for a piece of news, he should not be turned over to 
anybody and everybody to get his information. He 
should always have an opportunity to get a plain state- 





*Abstract of address presented before the New England division 
of the N. E. L. A. at its New London convention, Sept. 5-8, 1922. 


ment of facts from a reliable source. The cub reporter 
is the future editor, and the editors of our newspapers 
are a large factor, even today, in shaping public opinion. 
There is in my judgment, therefore, no safer, saner 
way to establish and foster a good public opinion for a 
company—always dependent of course on the fact that 
it is giving good service at fair rates—than to have an 
entente cordiale, as the French say, with local news- 
papers. 

One other factor must be added to this. There must 
be a courteous, obliging, considerate corps of officials—- 
managers, superintendents and employees. Some one 
has said: ‘‘With these two factors, good service at fair 
rates and courteous officials, no utility is likely to ex. 
perience any great amount of unfavorable public senti- 
ment. Without these the case is absolutely hopeless.” 

Finally, there should be intelligent, persistent and 
consistent publicity on the part of every public utility. 

In a general way, our News Bulletin is supplying each 
week to every newspaper in New England, both daily 
and weekly, something educational and, we feel, some- 
thing worth reprinting. 

But newspapers are particularly anxious at all times 
to get information and news with local color. Would 
it not be a good practice, therefore, to cultivate this 
field and make a regular business of supplying each 
week some piece of information, some local news, in 
regard to what is happening or going to happen in the 
company? Through the publication in the newspapers 
of this material public confidence is going to grow, for 
the public will soon realize that the utilities are being 
frank with them, that there is no mystery in the public 
utility industry, and the newspaper editor, if he has 
been unfavorable, will soon realize that frank state- 
ment of conditions, a willingness always to tell the 
facts, an appreciation of the real public ownership of 
the public utilities by the public, is not to be ignored. 

Having prepared the way for better public relations 
through local executives and their department heads, 
there should be a series of advertisements prepared in 
harmony with the work of the men who have contact 
with the public. 

A recent editorial in a large metropolitan daily reads 
as follows: 

THE PUBLIC’S THE BOSS 

Do you know that, under our laws, the people now prac- 
tically run the public utilities? 

That these utilities cannot expand through profits and 
must make additions with new money only? 

That they cannot make more than a reasonable profit on 
their investment—the amount of the investment being 
determined by the people as per the showing of physical 
property—stocks and bonds not being taken into con- 
sideration? 

That all this is so, not necessarily because any public 
utility company wants it so, but because the people’s laws 
make it so? 

The great public will not readily accept these statements 
as accurate, and such statements are most unpopular. But 
they mighty near represent the exact situation—the people 
are mighty near being the practical owners of the public 
utilities these days, under the people’s laws. 

I firmly believe this is a pretty true statement of fact. 
And if this is so, I hope what I have briefly stated in 
this paper may suggest some of the many methods of 
convincing the public, our unconscious owners, first of 
the absolute necessity for their property in the commu- 
nity where they live, and then that that property is being 
fairly, honestly managed for the best interests of all. 
If this attitude toward the public is persistently pur- 
sued by the public utility companies, most of the public 
relations problems will eventually be solved. 
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Letters from Our Readers 


A Place Set. Apart for Suggestions, Comments and 
Criticisms, to Which All Men of the Electrical 
Industry Are Cordially Invited to Contribute 





Paying Rental for Wire Crossings Over Railroads 


To the Editors of the Electrical World: 

We note in the Nov. 11 issue of the Electrical World 
an editorial headed “Why Pay Rental for Wire Crossings 
Over Railroads?” in which you cite the decision handed 
down by the New York Supreme Court, Appellate Divi- 
sion, on July 6, 1920, in an action brought by the New 
York Central Railway Company against the Middleport 
Gas & Electric Light Company. This case was also 
taken to the United States Supreme Court and the appli- 
cation for a writ of certiorari was denied—a fact which 
lends additional interest to the legal finding which you 
quote. F. S. TRACEY, 


Middleport Gas & Electric Light Company, Manager. 
Middleport, N. Y. 


SS 


The Fused Neutral 


To the Editors of the Electrical World: 

Several letters that have appeared in the Electrical 
World recently seem to me to mix two separate and dis- 
tinct problems, viz., (1) the distortion of voltage in a 
three-wire, 110-120-volt building wiring scheme due to 
the blowing of a neutral fuse, and (2) the relative 
security of a system of inside wiring having both legs 
of all two-wire, 110-volt lines “fused,” compared with 
one having only one fuse per leg. These problems should 
be dealt with separately. 

At the outset it may be stated that any three-wire 
system of the above class that is operating today with 
fused neutrals—and wherever I use the term “neutral” 
in this letter I mean the middle wire of the three wher- 
ever it exists, and that wire only—should be considered 
a back number. Surely there is no diversity of opinion 
as to the desirability of the solid neutral or the lawful- 
ness of it; but its adoption is most fortunately coupled 
with one primary condition in all codes of any standing, 
and that is that the neutrals must be grounded in a 
thoroughly efficient manner, not by haphazard, makeshift 
methods but by dependable grounds made at known 
locations. 

The permission to ground neutrals was first given in 
the National Electrical Code of 1901. In the 1909 edi- 
tion, by Rule 13A, this practice in regard to alternating- 
current systems was advised as being preferable to run- 
ning without grounds, while the 1913 edition makes 
grounding compulsory in both alternating-current and 
cirect-current svstems. I further note that the code as 
far back as 1907 allows the omission of the neutral fuse, 
provided that the system is properly grounded. I would 
also draw attention to the National Safety Code, which 
covers both these points in an admirable and lucid man- 
ner and calls for grounding and omission of fuses in the 
neutrals when grounded. 

I would therefore suggest that it is in order for those 
who are concerned about fused as against unfused neu- 
trals to get busy and see that their neutrals are properly 
grounded and thus conform to well-established rules. 
They will then not only be able to enjoy the added secu- 
rity afforded by the solid neutral, but perhaps will avoid 





the burden of fighting legal claims, such, for instance, 
as the one that ended so disastrously for certain central- 
station interests in the Province of Quebec. Editorial 
reference to this case was made in your issue of May 
15, 1920, coupled with a salutary warning which I am 
afraid has not been as yet sufficiently taken to heart by 
central-station interests. Perhaps a few more expensive 
lessons are required to drive the obvious truth home. 

I may trespass on your space at a later date to bring 
forward some views on the question of the value of 
fusing both sides of a two-wire system, but beg to 
suggest that future discussion would be more helpful 
if it followed the two-wire line and avoided befogging 
the issue with a point as to which there should be no 
difference of opinion in informed minds. 

F. A. CAMBRIDGE, 
City Electrician. 


Winnipeg, Manitoba, Canada. 


Oe 
Theories of Insulation Failure 


To the Editors of the Electrical World: 

The heat generated in a filament of insulation owing 
to dielectric loss lowers its resistivity and so increases 
the dielectric loss. This in turn leads to the further 
generation of heat, and if this heat cannot be dissipated 
as fast as it is created, the temperature will rise until 
the filament burns. This theory was advanced by K. 
W. Wagner as the cause of failure of solid dielectrics. 

The same idea was contained in a recent A. I. E. E. 
paper by C. F. Hanson and the writer in which the same 
phenomenon was explained in terms of the ionic theory. 
Conductivity of insulation is explained as due to the 
average mobility of the ions it contains. In this paper 
dielectric failure was also explained as due to ion mobil- 
ity, but in this case it is the maximum and not the aver- 
age ion mobility that is concerned. Hence there is no 
obvious connection between dielectric strength and re- 
sistivity, although both depend on ion mobility. 

The paper by Messrs. Hayden and Steinmetz in the 
Electrical World of Oct. 21 advances the same theory 
from another standpoint, namely, that of progressive 
failure spreading from an original hot spot. This idea 
was also advanced by G. B. Shanklin at the Niagara 
Falls convention of the A. I. E. E., but he ascribed the 
initiation of the hot spots to local surges occurring at 
ionized vapor pockets. 

The authors claim that solid insulation has not a defi- 
nite dielectric strength. This is not in agreement with 
the findings of Dr. Wagner, who, in his paper, found 
that the dielectric strength of a plate is proportional to 
its thickness provided that electrodes are used which 
insure a uniform distribution of current. 

The curves of Fig. 4 in the Hayden-Steinmetz article 
were made on sheets of unimpregnated linen paper, and 
the authors derived some of their conclusions from these 
results on the assumption that unimpregnated linen 
paper is a solid dielectric. As a matter of fact, such 
material is principally air, and it would not be safe to 
assume that real solids would possess similar char- 
acteristics. 

The subject is a broad one, and it is interesting to see 
how different experimenters are closing in on a “pyro- 
electric” theory which, in turn, ties in with the ionic 
theory. 

The article by Messrs. Hayden and Steinmetz is timely 
and suggestive. It is to be hoped that they will elab- 
orate it and present it for discussion to the A. I. E. E. 

W. A. DEL Mar. 


Habirshaw Electric Cable Company Chief Engineer 
Yonkers, N. Y 
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Industrial and Station Practice 







Keeping Batteries Cool by 
Installing in Ground 

T SEVERAL of the substations 

of the Southern California 


Edison Company in the San Joaquin 
Valley where the summer tempera- 
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CONCRETE PIPE PROVIDES UNDERGROUND 
CHAMBER FOR STORAGE BATTERIES 


ture is often very high the storage 
batteries used for oil-switch tripping 
and emergency lighting have been 
installed in the ground to keep them 
cool. Type B-4H Edison batteries of 
six and twelve cells are required for 
this service. The substation build- 
ings are completely sided with glass, 
and although this is an advantage 
from the standpoint of lighting and 
fireproof construction, the tempera- 
ture in the buildings in the summer 
is often considerably higher than the 
outside air. 

As a result of this condition the 
storage batteries are installed in sec- 
tions of concrete pipe placed just 
below the surface of the ground as 
shown in the illustration, where the 
temperature is considerably lower 
than in the substation buildings. 


Installation, Operation, Test and Repair of ! 
Generating and Distribution Equipment and Methods of | 


Economically Utilizing Electrical Energy 


These sections of pipe are placed on 
end in the ground in holes dug for 
them. After the necessary conduit 
for the wiring has been installed, a 
concrete slab is poured in the bottom 
of the pipe for the batteries to rest 
on. A cover made of cast concrete is 
used. An additional galvanized cover 
is provided to prevent collection of 
water in rainy weather. The cost 
of each installation was approx- 
imately $50, 15 per cent of which was 
for labor. This method of installing 
small storage batteries has been in 
use for the past two years and has 
proved quite satisfactory. 
E. R. STAUFFACHER, 


Protection Engineer. 
Scuthern California Edison Company, 
Los Angeles, Calif. 





Compact Brake for Motor 
Testing 


OR testing motors of various 

types and sizes up to 50 hp. and 
over with minimum loss of time and 
maximum convenience the laboratory 
of the Hartford (Conn.) Electric 
Light Company has built the brake 
set illustrated herewith. It consists 
of a friction drum, automobile brake 
lining, lever, spring balance and 
shock-absorber equipment mounted 
on steel I-beams and channels, the 
whole outfit occupying a floor space 
only 6 ft. long by 3 ft. wide. The 
motor horsepower is determined for 
the transmitting lever shown by 
multiplying the net force in pounds 
indicated on the dial of the spring 
gage by the speed of the motor in 
revolutions per minute and the 
product by the constant 0.000381. 
The effective length of the brake 
arm is 24 in. 

Attachment of different motors to 
the base of the test set is facilitated 
by the use of 4-in. angles and chan- 
nels with openings between their 
edges as shown, these being bolted to 


6-in. longitudinal I-beams, which 
raise the lateral members sufficiently 
above the floor for convenient 


handling of motor pedestals, support- 

ting blocks, bolts or clamps. The 

base rests upon the floor of the 

laboratory by gravity only, no bolt- 
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ing being needed. The scale is 
mounted on an adjustable hook car- 
ried by a right-angled column built 
of a 3-in. channel and terminating 
at the bottom in a circular base piece 
bolted to a_ steel plate in turn 
fastened to the base of the test equip- 
ment. An oil cylinder, 34 in. in 
diameter and 73 in. high, immedi- 


HOME-MADE TEST BRAKE HAS WIDE RANGE 


ately under the end of the brake 
lever provides space for the upward 
and downward travel of a plunger 
disk, 3 in. in diameter, which is at- 
tached to the end of the brake arm 
and serves to cut down vibration and 
yield a steadier reading at the scale. 
The end of the arm is connected with 
the scale and plunger by a U- 
shaped piece fitted with a fastening 
block and pin holes by which dif- 
ferent attachment heights may be 
utilized to conform to differently 
sized motors and thus to maintain 
the balance arm in a horizontal po- 
sition. Above the friction pulley an 
adjustable block with springs also 
contributes to the maintenance of 
steady running conditions through 
the helical springs shown near the 
left-hand end of the brake beam. 
The brake arm itself is of oak, 
tapering in section from 1 in. x 14 
in. at the right-hand end to 1 in. x 
2 in. at the left. The friction pulley, 
12 in. in diameter and 6 in. wide, is 
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provided with an opening at the end 
7 in. in diameter through which 
water may be supplied to dissipate 
heat through evaporation. The 
pulley is designed to fit a split coni- 
cal arbor which facilitates mounting 
on motor shafts of different size. 
Three pieces of automobile brake 
lining, each 2 in. wide, are used on 
the outside of the friction pulley and 
are controlled as to tightness against 
the pulley by a handwheel at the left, 
as shown. A small level taped in 
position on the brake arm facilitates 
keeping the latter horizontal when in 
use. The brake arm is cross-stif- 
fened by 3-in. bolts spaced 6 in. 
apart. E. Y. RICE, 


Chief of Laboratory Staff. 
Hartford Electric Light Company, 
Hartford, Conn. 





Trucks for Setting Poles 
Reduce Labor Costs 


ERY satisfactory service has 

been obtained from the two types 
of pole-setting trucks illustrated 
herewith. For more than a year the 
Brooklyn Edison Company has used 
one of these, mounted on a Pierce- 
Arrow chassis of 34 tons capacity, 
which is equipped with solid tires on 
all its wheels, those on the rear being 
dual. 

As will be noticed, the lower por- 
tions of the truck sides are taken up 
with lockers for tools, while above 
them are open frames from which 
can be hung coils of rope, etc. A 
winch, driven by the truck motor, is 
set up on the floor of the body just 
behind the driver’s cab. Across the 
rear of the body there is bolted a 
heavy I-beam, and to this are bolted 





POLE DIGGING AND SETTING TRUCK 





SETTING OR REMOVING POLES GREATLY FACILITATED BY USING 
A TRUCK OF THIS TYPE 


the two rear legs of a gin pole. This 
gin pole is made of 3-in. galvanized 
pipe, the legs being flattened at 
the ends and carrying a sheave at 
the top of the pole. The center leg 
is adjustable, the 3-in. pipe telescop- 
ing on one of a smaller section when 
necessary and being held at the 
proper height by means of a bolt and 
cotter pin. This allows sufficient 
extension to permit extending the 


gin pole straight out behind the 
truck, thus insuring its passing 
under any low bridge or other 


elevated structure that the truck it- 
self can go beneath. With this truck 
the work of setting or removing a 
pole is but a matter of a few minutes 
after the hole has been dug. 

The other truck is used by the 
Public Service Electric Company of 
New Jersey. The gin pole used with 
this truck has only two legs, the 
place of the third leg being taken by 
a wire rope which also raises or 
lowers the pole. This truck, which 
was made by the Winther Company, 
weighs 15,700 lb. without its load 
and has a loading capacity of 3,500 
lb., making a total weight on the 
wheels of 19,200 lb., or almost 10 
tons. Instead of the solid-rubber 
tires which are used on the Brooklyn 
truck, it is equipped with extra- 
large pneumatic cord tires, the rear 
wheels having dual tires similar to 
the Brooklyn Edison Company’s 
truck. 

Another point in which this truck 
differs from the one first described, 
as well as from most of the other 
pole trucks used, is that it is not only 


equipped for raising the pole after 
the hole has been dug but is designed 
to dig the hole. On the rear of the 
truck will be seen the large auger, 
driven from the truck motor, which 
bores the hole for the pole in the 
earth. By the use of trucks such as 
this the size of the gang of men 
needed to set a line of poles can be 
greatly reduced as compared with 
the older and more familiar ways of 
digging the holes and setting the 


poles. G. H. MCKELWAY. 
Westfield, N. J. 





Electric Heat Suitable for 
Drying Film Emulsions 


OR drying the emulsion on roto- 

gravure films during their trans- 
fer to the printing rolls the Detroit 
News has recently installed an elec- 
tric oven heated by twenty-four 
helical-core, sheath-wire air-heating 
units. 

Very satisfactory results have 
been obtained with this installation 
due to the inherent characteristics of 
electric heat. The clear film on 
which the success of the picture de- 
pends is insured by the evenness of 
the heat distribution, the absence of 
contaminating gases from fuel and 
the freedom of the drying chamber 
from soot and dirt. A further ad- 
vantage is the simplicity of the op- 
eration. 

Air is heated by passing it through 
an insulated chamber containing the 
heating units and then circulated 
through the drying racks by a pres- 
sure blower. The heating units are 
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a recent development of the General 
Electric Company, each consisting of 
a helical coil of resistance wire firmly 
held in a steel sheath by a packing of 
powdered magnesium oxide. The 
terminals for connection with the 
power circuit project from each end 
of the tube. This tube is fitted with 
flat radiation vanes welded together 
and provided with screw holes for 





RHEOSTATS REGULATING AMOUNT OF 
HEAT SHOWN ON TOP 


mounting in any position desired. 
Rheostats regulating the heat are 
shown at the top and the method of 
air circulation is also illustrated. 
The particular units comprising 
this installation are rated at 500 
watts, 110/220 volts, and have a heat- 
ing surface 20 in. long by 2 in. wide. 
The twenty-four units are so con- 
nected that by means of a rheostat 
from 12 kw. to 1.5 kw. may be ob- 
tained in steps of 1.5 kw. as desired. 
It is very easy to replace any unit or 
units, since by simply loosening the 
leads any section may be slipped out 
bodily without interference with the 





others. W.S. Bootu, 
; Assistant Business Manager, 
Detroit News, 
Detroit, Mich. 
Third Harmonic 
Magnetizing Current 
: tte ee enn 
Case A Appears as circulating | Equal 


(delta-delta) | current in both windings, 

dividing inversely pro- 

| portionally to the wind- 
ing impedance 


Amplitude 


to third harmonic 
impedance drop in windings 
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Causes and Prevention 
of Harmonics 


HE circuits in which the 

harmonics appear and their am- 
plitude with respect to other com- 
ponents of current and voltage may 
be controlled within certain limits. 
In general lower magnetic densities 
will decrease the harmonics produced 
but cause other difficulties of greater 
importance, among which are high 
cost and extreme weight of ap- 
paratus and also a change in the 
efficiency curves which will alter the 
operating losses and may or may not 
be detrimental, depending upon con- 
ditions. 

The connection of the trans- 
formers has a very definite effect 
upon the place where the harmonics 
appear. Four common types of con- 
nections (delta-delta, delta-star, star- 
delta and star-star) are given in the 
accompanying table. It is assumed 
that the first-mentioned connection 
of the transformer is the primary 
and that the power flows from the 
first to the second connection. 


Delta-Delta.—In this connection 
the harmonics in the magnetizing 
current produce an impedance drop 
in the primary winding. The gen- 
erated voltage, and hence the flux, 
thus differ slightly from a sine wave. 
Therefore the voltage generated in 
the secondary will also differ slightly 
from a sine wave. The third har- 
monic and all odd multiples of three 
will appear as a circulating current 
in the secondary and will furnish 
part of the missing magnetizing cur- 
rent owing to the primary impedance 
drop and will tend to bring the flux 
nearer to a sine wave. With this con- 
nection these results are more 
theoretical than practical, as the har- 





Third Harmonic Voltage 
| Location 


Occurs within both primary 
and secondary windings, 
but cannot be detected ex- 
ternally as it is absorbed 
| in impedance \ 








Third 
in Transmission Line 


None 
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monics appearing in the secondary 
voltage are so extremely small that 
they are difficult to detect even with 
sensitive instruments. 


Delta-Star.—In the delta-star con- 
nection slight harmonics are intro- 
duced into the flux in the same way 
as described above. As the second- 
ary is star, no circulating current 
can flow and there will be a slight 
third harmonic component in the 
voltage from line to neutral on the 
secondary side. This is still so small 
as to be practically negligible. 

Star-Delta—No third harmonic 
current can flow in the star-delta 
connection in the primary line if the 
neutral is isolated. The flux will then 
have missing a very large part of the 
magnetizing current required for 
sinusoidal form. This will appear as 
a third harmonic voltage in the 
secondary and will cause circulating 
current on that winding. This cir- 
culating current will be of the same 
magnitude as the third harmonic 
component of the primary magnetiz- 
ing current for the delta-delta con- 
nection, when corrected by the ratio 
of turns. The third harmonic im- 
pressed upon the lines will be the 
impedance drop of this circulating 
current through one of the trans- 
former secondaries. 


Star-Star.—With transformers in 
star-star and primary neutral iso- 
lated, the worst conditions are en- 
countered. The third harmonic 
magnetizing current is suppressed, 
as in the case of star-delta, and no 
circulating current can flow in the 
secondary to correct for this. There- 
fore very large third harmonic 
voltages will appear between line and 
neutral in the secondary but do not 
appear from line to line. 

As mentioned, the magnetic den- 


ANALYSIS OF HARMONICS APPEARING IN TRANS: ORMERS 


Harmonie Current 
Inductive interference 


| sniame —_ 


None 





Case B 
(delta-star) 


Case C 
(star-delta) 


Case D 
(star-star) 


Case E 
(star-star with 
tertiary delta) 


Appears as circulating 

current in primary wind- 

ing only 

Appears as circulating 
' current in secondary 

winding only 


Absent 


Equal to third harmonic 
impedance drop in primary. 
Usually very small 


Equal to third harmonic | 


impedance drop in second- 
ary. Magnitude similar to 
last case B 





Depends upon character- 


| istics of iron and magnetic 


Appears as circulating 


current in tertiary delta | 


density. May be large 





Equal to 
impedance in tertiary delta. 
May be fairly large, but 
usually less than D 


third harmonic | 


Between lines and neutral 
in secondary and same as 
case A in primary 


Same as Case A in second- 
ary; between lines and neu- 
| tral in primary 


Between lines and neutral 
both primary and _= sec- 
ondary 











| Between lines and neutral 
both primary and _ sec- 
ondary 


| Flows from lines to ground 


if neutral is grounded. 
Proportional to admittance 


None 


Flows from lines to ground 
if neutral is grounded. 
Same as case B 

Flows from lines to ground 
if neutral is grounded. 
Same as case D 


Usually negligible 
None 


May be quite large 


May be large, but it is 
always less than case D, 
provided the characteris- 
tics of network are other- 
wise identical 
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sity of transformers can be reduced 
but is not desirable. Delta-delta 
and star-delta can be used, but both 
have objections from the operating 
standpoint. Delta-star connections 
with the delta on the primary side 
cause practically no trouble and are 
probably the best to use with trans- 
formers having two windings. Star- 
star connections are the worst if the 
primary neutral is isolated, but if the 
primary neutral can be connected to 
the generator neutral, the third har- 
monic magnetizing current is fur- 
nished through this connection. 

Where this cannot be done, a trans- 
former with three windings may be 
used, the third winding being 
known as a tertiary delta. The main 
windings are connected in star and 
the third winding in delta as implied. 
The third harmonic magnetizing 
component is furnished by the cir- 
culating current in this third wind- 
ing. The third winding may be of 
any equivalent voltage, but must be 
of fairly large capacity for two rea- 
First, if a large unbalance 
occurs upon the line, the third wind- 
ing will have to carry a large amount 
of circulating current of funda- 
mental frequency and will burn out 
if not of sufficient capacity; second, 
the third harmonic appearing in the 
secondary voltage will depend upon 
the impedance drop in the third 
winding caused by the triple-fre- 
quency circulating current, and it 
therefore must be of low impedance. 
The magnitude of the third harmonic 
appearing in the secondary may be 
estimated in a similar manner to that 
described under the delta-star con- 
nection where the impedance of the 
tertiary delta is taken instead of that 
of the primary winding. 

There is a tendency to use trans- 
formers of high impedance owing to 
the current-limiting features. The 
effect of this high impedance upon 
the third harmonic produced in the 
secondary will depend upon the con- 
nections used and upon which wind- 
ing has the larger impedance. Thus 
in the delta-star case the impedance 
of the secondary is immaterial and 
the impedance of the primary de- 
termines the third harmonic present. 

The third harmonics appear chiefly 
between the transmission wires and 
ground and therefore depend upon 
the admittance of line to ground 
and will vary with the length of the 
connected transmission line. The 
same exposure with a short line 
would not give the same amount of 
interference from this cause as with 


sons: 


a long line, the transformer connec- 
tions being identical, and the inter- 
ference on a long line would be 
greater with the exposure at the 
generator end than at the other end. 
Local conditions might vary these 
facts, so that they must be consid- 
e.ed as guides rather than exact 
rules. 

‘The above information was taken 
from a paper by the author that was 
included in the 1922 report of the 
N. E. L. A. inductive interference 
commit: ee. 

F. S. DELLENBAUGH, JR., 


Secretary Research Division, 
Electrical Department. 


Massachusetts Institute of Technology, 
Cambridge, Mass. 
ecient 


Testing Rubber Gloves with 
Safety and Ease 
SAFE and convenient equipment 
for the testing of rubber gloves 
has been developed by the Houghton 
County Electric Light Company. 
This apparatus, which has given very 
satisfacto.y results for more than a 
year, is shown in the accompanying 


illustrations. Its safety features 
obviate the necessity of a_ special 
laboratoiy and a skilled operator. 


Six gloves may be tested at a time 
with this equipment. 

A 3-kva., zero-to-30,000-volt  oil- 
testing transformer is used to supply 
the necessary test potential of 10,- 
000 volts. This transformer is 
equipped with a regulator having a 
calibrated voltage dial making it pos- 
sible to vary the voltage from zero 
to 30,000. A circuit breaker is 
mounted on the regulator and is set 
to give proper protection to the milli- 
ammeter. The transformer contains 
a grounded voltage coil with taps 


Bo | 


fo) eel ee ele 


TRANSFORMER! 


REGULATOR 





GLOVE-TESTING EQUIPMENT READY FOR 
MAKING TESTS 


brought out, to which is attached a 
direct-reading voltmeter which meas- 
ures the drop in potential across the 
gloves bemg tested. All high-tension 
terminals are covered with a pro- 
tective hood. 

The glove-testing equipment con- 
sists of a galvanized-iron water tank 
supported on insulators and an insu- 
lated galvanized-iron water pipe 
which is provided with six detachable 
glove-holding taps. This is all in- 
closed in a wooden box, and when the 
cover is closed it is impossible to 
come into contact with any live parts. 
The water pipe is provided with a 
detachable funnel, which is attached 
only when the gloves are being filled 
with water. Each of the six taps is 
equipped with a stopcock, a union 
connection and & cast-iron disk upon 
which the glove is supported. High- 
tension insulated leads are brought 
in through porcelain bushings at the 
right end of the box, one lead being 
attached to the tank and the other 
lead to the water pipe. 

The top of the wooden box is pro- 
vided with a glass shield protected, 
when not in use, by a hinged cover. 
This feature, together with the lamps 
which illuminate the interior, facili- 
tates observation of the gloves under 
test. The tank is filled with water to 
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GALVANIZED IRON TANK. 





FROM SERVICE AND INVESTMENT STANDPOINT THIS GLOVE-TESTING APPARATUS 
IS WELL SUITED TO THE AVERAGE COMPANY 
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a level 14 in. from the top of the 
gloves. 

When the gloves are mounted and 
ready for testing the cover is low- 
ered, closing door switch A. The 
protective hood is then lowered, clos- 
ing door switch B. Next, the circuit 
breaker on the transformer regu- 
lator is closed, and finally the safety 
control switch is closed. All switches, 
as shown in the wiring diagram, are 
in the primary low-tension circuit, 
and the circuit cannot be made alive 
until ali switches have been properly 
closed by the operator. 

The potential between the inner 
and the outer surface of the gloves is 
measured by a voltmeter which is 
furnished with the transformer. A 
milliammeter connected in the high- 
tension lead measures the leakage 
eurrent. In making the test all 


Systematically Sampling 


Delivered Coal 


N SAMPLING delivered coal the 

Bureau of Mines follows a definite 
procedure. A sample weighing not 
less than 1,000 lb. is systematically 
collected by taking equal increments 
at regular intervals throughout the 
delivery, while the coal is being 
loaded or unloaded, and then crush- 
ing and reducing this sample by suc- 
cessive stages to laboratory size be- 
fore making any tests. 

In using analyses of samples of 
delivered coal it must be recognized 
that the coal is not always of uni- 
form size and that the impurities are 
not uniformly distributed through- 
out the mass. Some variation in the 
results obtained are consequently to 
be expected. Even if the same mass 














DIAGRAM OF GLOVE-TESTING EQUIPMENT GIVING POSITIVE RESULTS 
THAT IS SAFE AND EASY TO OPERATE 


gloves are subjected to breakdown 
and leakage tests at the same time. 
Any faulty glove can be removed 
readily from the circuit when it is 
found to be bad. 

A test of from three to five min- 
utes at 5,000 volts is made, and read- 
ings of voltage, leakage current in 
milliamperes and duration of test are 
recorded. Then a test is made at 
10,000 volts for a period of one 
minute. If at no time during the 
test the leakage current exceeds 8 
milliamperes per glove, the gloves are 
“O. K.” It has been found by test 
that faulty gloves usually puncture. 
If this is not the case, the unusual 
disturbance in the water in the im- 
mediate vicinity of the glove indi- 
cates excessive leakage current. 

P. W. WILDER, 


Distribution Superintendent. 
Houghton County Electric Light Company, 
Houghton, Mich. 


of coal were sampled a number of 
times the analyses would not agree 
absolutely except by chance. It is 
only when a considerable number of 
such analyses are available, repre- 
senting a considerable tonnage mined 
over a period of time, that the aver- 
age value and range of variation of 
a particular coal become known with 
assurance. With reasonable toler- 
ances, however, for these variations, 
delivered coal can be sampled accu- 
rately enough for all practical 
purposes. 

Deliveries from any one mine may 
vary in quality from time to time 
because of changes in mining or pre- 
paring the coal, and an analysis of 
deliveries for any one date should 
not be considered as establishing a 
permanent standard, for the output 
may be greatly improved by new 
methods of mining and preparation, 


or it may deteriorate through the 
carelessness of the miner and the 
operator. 
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Cost Data Again Available 
for Eastern Utility 


HE following significant cost 

data for substation equipment 
were recently prepared by an East- 
ern utility in connection with a sum- 
mary of plant additions since 1915. 
In each case except where noted the 
figures represent the cost of the 
equipment plus the installation cost. 
Cents have been omitted, and in 
general the costs include the com- 
plete provision and installation of 
the listed apparatus: 





Replacement of three 200-kw. trans- 
formers with one 1,500-kw. three- 
phase transformer, including nec- 
essary changes in instrument 
equipment, knife switches for 
lightning arresters and cartridge 
fuses for 13,200-volt potential 
transformers 

Installation of one 1,500-kva., three- 


phase air-blast transformer with 

COMTFOL GOUIDUIENE oo csicciccscvces 8,298 
Same without control equipment... 7,085 
Installation (only) of three 5,000- 

kva. outdoor transformers, 22,000/ 

69,000 volts, three-phase, complete 

with switching equipment for two 

eS ae eee 678 
Installation of one 2,250-kva. rotary 

converter with complete alternat- 

ing-current and direct-current con- 

trol equipment, and equipment for 

five new direct-current feeders.... 39,122 
Installation of one 1,000-kw. rotary 

converter to replace 500-kw. motor- 

NOE o's 6k 6s 94.0 kad bk Oe 19,203 
Installation of switching, instrument 

and wiring equipment for new No. 

4/0 split-conductor, 15,000-volt 

power distribution circuit ........ 3,406 
Installation of switching, control and 

wiring equipment for two new No. 

1/0 split-conductor 15,000-volt 

trammmainsion TCS. ...ciccvesccscs 6,776 
Installation of one 380-gal. electric 

hot-water heater in place of steam- 

ee NS ae ee ae een ee 460 
Installation of a 2,000-kva. rotary 

condenser, 600 volts, three-phase, 

60 cycles, with switching and in- 

strument equipment ............. 11,259 
Installation of one 75-light mercury- 

are rectifier, 6,600 volts alternating 

current to 6.6 amp. direct current, 

complete with four-tube  equip- 

ment, lightning arrester and bus 

connections, installed .......ess<s 2,760 
Installation of one 75-light mercury- 

are rectifier, 13,200 volts alternat- 

ing current to 6.6 amp. direct cur- 

rent, complete with four-tube 

equipment and lightning arrester... 2,924 
Installation of one 40-kw. “‘T’’ regu- 

lator in a circuit on line side of 

potential transformer ........... 1,511 
Installation of two 23-kw I.R.S 

automatic regulators, in two cir- 

CUTIE WEE WITTE. oa. v vices cccccumess 1,838 
Installation of 35-kw. I.R.T. regu- 

lator with complete equipment in 

ee et NE oa x 6 4b vie Wht ales bs 2,004 
Installation of a 7.5-kw. pole-type 

transformer, 2,400/1,200/240/120 

volts, connecting primary coil into 

secondary side of tube, carrying 

two circuits throughout, and con- 

nection of transformer ins‘de of 

the short-circuit plugs so that it 

can be used in place of either cir- 

cuit; the secondary ends of the 

transformer were left open and 

taped, primary connected for 1.200 

SE. tes Sees rls bard Oe 4 we oe aus 139 
Installation of a synchroscope with 

lamps on swinging arm or bracket 

on a 13,800-volt switchboard, con- 

necting the synchroscope with the 

upper and lower bus _ potential 

transformers through fuses and 

double-pole knife switches........ 112 
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Should Distance from Plant Fix Rates? 


Rate Committee of Utility Commissioners Opposes This Principle 
and Shows the Difficulty that an Attempt to Enforce It Would 
Cause and the Disadvantages that Would Follow 


TRONG opposition to the prin- 

ciple laid down recently by the 
Supreme Court of Wisconsin that 
communities adjacent to a source of 
power are entitled to lower utility 
rates than those at a distance was 
voiced at the convention of the 
National Association of Public Util- 
ity Commissioners held in Detroit 
recently by its committee on utility 
rates, of which Lewis E. Gettle of 
the Wisconsin Railroad Commission 
is chairman. 

The committee asserted that if 
cities near a source of power are to 
have this advantage the results will 
be discrimination against other com- 
munities and the retarded develop- 
ment of water-power resources. The 
cities favored will have an unfair 
commercial advantage over other 
cities in their efforts to obtain fac- 
tories, and rates in cities farther re- 
moved from power sources will tend 
to be too high. It was also asserted 
that commissions would not be able 
to administer such a law properly. 

“The Wisconsin Supreme Court 
has recently held in a case of this 
kind that communities adjacent to 
the source of power are entitled to 
more favorable rates than those at a 
distance,” said Chairman Gettle, 
speaking for the committee. “While 
the decision of the court does not so 
state, it seems to be a fair inference 
that this means that the cost of get- 
ting the energy to outlying com- 
munities must be assigned in its 
entirety to those places. It overlooks 
the fact that if this means that the 
rate is unreasonably high in those 
communities—and that must be 
judged not only by the cost of serv- 
ing them from the hydro-electric 
plant, but by the value of the serv- 
ice to the localities—the market will 
be restricted and cities close to the 
sources of power will have to carry 
more of the cost. 

“This committee takes the position 
that proximity of a city or village to 


a water-power development should 
not give it a priority of interest in 
that development. The present-day 
electrical business is a business of 
transmission as well as of local dis- 
tribution, and the benefits of water- 
power development should be made 
available within economical trans- 
mission distances to all who can be 
served. This means that the local 
community cannot be the unit for the 
assignment of costs upon which rates 
are based, and we submit that there 
is no logical reason why a city or 
village should be the unit in prefer- 
ence to an entire section of the state 
or of the country. 


GROUPING COMMUNITIES 


“Its treatment as a unit is merely 
a survival from the days when the 
theory and the practice coincided and 
when the utility supplying each city 
was separate and distinct from those 
supplying other cities. There are 
considerations of public policy as re- 
lated to the development of the 
natural resources represented by our 
water powers which not only justify 
the grouping of communities into a 
single unit for rate-making purposes 
but make such grouping of foremost 
importance. 

“We do not mean by this that 
there are not elements which will 
justify the differences in rates in the 
communities served from a hydro- 
electric plant, but we believe that dis- 
tance is not the controlling element 
nor even one of the important ones, 
provided the distance is not so great 
that the cost of reaching the city 
throws a burden upon other cities 
supplied. Unless hydro-electric prop- 
erties can develop their natural 
market in public utility service within 
economical transmission distance 
they must either throw a burden 
upon the communities near the 
source of power, carry the loss them- 
selves, or market large biocks of 


their power at any price available, 
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assuming that even that market can 
be had. 

“It is not unusual in the devel- 
opment of water-power projects to 
have the surplus of power over that 
required in the utility service 
marketed wherever it can be sold and 
at whatever price is available. Nor- 
mally this is a price so low that a 
better market would be obtained if 
all the energy could be sold to the 
regular customers of the company in 
the villages and the cities which it 
supplies. Rates should be so ad- 
justed among the cities supplied that 
the uneconomical marketing of en- 
ergy through the sale of amounts 
not required-in the utility service 
will be as small as possible. The 
more completely the available power 
can be marketed in the general serv- 
ice of the utility, the more widely is 
the cost of supplying the utility serv- 
ice distributed and the smaller is the 
cost on each unit of product sold. 

“While we take the position, there- 
fore, that the development of water 
powers in the interest of the public 
precludes the acceptance of any idea 
of priority of right to the energy de- 
veloped based on geographical loca- 
tion, we do not take the position that 
rates in all cities and villages served 
should be the same. Such a position 
would ignore many elements which 
have a bearing upon the reasonable- 
ness of the rates to be charged. The 
size of the city to be served, the 
economy with which it could be 
served by other sources of power, the 
character of the distribution system 
made necessary to meet local re- 
quirements—all these and _ other 
elements may make rates proper in 
one community different from those 
in another, but these are differences 
based upon local conditions and not 
upon advantages or disadvantages 
in the way of proximity to the source 
of power. 





CONCLUSIONS OF THE COMMITTEE 


“The suggestion of the committee 
amounts then to this: 

“That the transmission lines which 
make possible the delivery of the en- 
ergy generated by water power 
plants to the communities in which 
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it is to be used should be treated to 
all intents and purposes as if they 
were part of the power plants. The 
power system could not exist without 
the market and the facilities which 
make it possible to reach the market, 
assuming that good business judg- 
ment has been exercised in their 
construction, must in practice be 
regarded as part of the power system 
and the costs incident to transmis- 
sion be regarded as part of the 
power costs, or else there will be 
many instances in which the develop- 
ment of hydro-electric plants will be 
delayed awaiting the growth of a 
nearby market, if not prevented alto- 
gether. 


PROPER BASIS OF RATE FIXING 


“Although the committee is more 
concerned at this time with present- 
ing the general problem which has 
been discussed than it is with the 
practical difficulties of apportion- 
ment of expenses, we as members of 
state commissions which have to 
deal with this matter cannot over- 
look the great practical problem of 
how we are to determine the cost in 
each community if the city or village 
must be the unit. Often several 
hydro-electric plants are connected 
to the same transmission system so 
that it is impossible to tell where the 
energy supplying any particular city 
has been generated. Furthermore, 
in the construction of transmission 
systems, what may be called the loop 
type of construction, where the lines 
form a complete circle, is very 
often employed. Energy supplying a 
particular city may be delivered from 
either one side or the other of the 
loop. No one can determine how 
much of it comes from one direction 
and how much from the other. No 
one can determine how much demand 
is made for energy from one direc- 
tion and how much from the other. 
Under these conditions anything ap- 
proaching an accurate assignment of 
transmission costs on a basis which 
recognizes the distance element is 
utterly impossible, and if the law re- 
quires that the difference in cost re- 
sulting from difference in distance 
from source of supply must be the 
basis for differences in rates among 
communities, that law cannot be ad- 
ministered properly. 

“There is also a commercial 
element to be considered in such 
cases. Industries within the terri- 
tory supplied from a large water- 
power plant are often in competition 
with one another. Cities are in com- 
petition with each other to obtain 


factories. There are, of course, cer- 
tain local types of industries which 
cannot move from city to city and 
in the original location of which in a 
given city the cost of energy has not 
been an important consideration, but 
there are other industries, particu- 
larly the larger ones, not dependent 
on local market, which, if other 
things are equal, will locate where 
energy can be obtained most cheaply. 
It seems to us that rates which will 
not give a material competitive ad- 
vantage to an industry in one city 
over a similar industry in another 
city supplied from the same source 
of power are proper rates if the only 
criticism which can be made of them 
is that the distance factor has been 
left out of consideration. Also, we 
believe that the development of water 
powers is intended to be for the gen- 
eral good of the people who can 
reasonably be served from those 
powers, and that the market for the 
energy should be such that no one 
community will be given a great 
competitive advantage over others in 
securing industries because of its 
proximity to the powers. 

“The interest of the state or of 
the entire geographical section which 
can be served from a hydro-electric 
plant ought to be paramount to the 
interests of any particular com- 
munity in that section. Rate regula- 
tion which is based upon this prin- 
ciple will be unpopular in the com- 
munities which are situated near the 
source of power. Conversely, it may 
be assumed that it should be popular 
in other communities, but aside from 
the matter of popularity it will per- 
mit the broadest possible service to 
the greatest possible portion of the 
public, and this, we think, is one of 
the most important things to be 
taken into consideration in fixing 
public utility rates.” 





Industrial Electric Trucks 


in New England 


ONTRARY to the opinion held 

by a number of central-station 
men and sales representatives of in- 
dustrial electric tractor and truck 
manufacturers, a fair number of 
these equipments are now in service 
in New England and are supplied 
with central-station energy. From 
confidential sources a representative 
of the Electrical World was informed 
recently that from 100 to 150 indus- 
trial electric trucks and tractors are 
now being charged daily by central- 
station energy in these six states, 


and that from about 33,000 kw.-hr. to 
45,000 kw.-hr. a day is absorbed in 
this service. 

Ten representative industrial truck 
users have fleets aggregating about 
fifty machines, and this embraces a 
wide variety of applications, includ- 
ing steamship pier transportation 
and material handling in paper, fer- 
tilizer, rubber-goods and metal-work- 
ing plants and in railroad yards. 
Though it is true that many more 
industrial trucks and tractors are in 
service in mills operated by isolated 
plants of considerable size, the num- 
ber of trucks in central-station serv- 
ice is increasing and the beginning 
of a more active co-operation be- 
tween the power engineering depart- 
ments of the central stations and of 
the various truck and accessory 
manufacturers appears to indicate 
better business in the coming year. 


—_—q— — 


Tact in Requesting Deposits 
from Customers 
By HENRY BOSTWICK 


San Francisco Division Manager, Pacific 
Gas & Electric Company 
SUALLY the central station com- 
pany’s first contact with a new 
consumer is through the credit de- 
partment, where the customer must 
make credit arrangements for serv- 
ice. In many cases it is necessary 
to ask the new consumer for a deposit 
to guarantee payment of bills, and 
here is where many friends are made 
or lost for the company. From the 
credit man’s standpoint it is hard to 
see why any one who has not used 
the company’s service before and 
who has no credit rating and who 
cannot get a responsible person to 
sign the contract as guarantor should 
feel offended when asked to make a 
small deposit, on which the company 
pays a fair rate of interest, to guar- 
antee payment of the account. Never- 
theless, no matter how tactful the 
credit man may be or how carefully 
he may explain the reasons for requir- 
ing a deposit, the customer feels that 
his or her honesty has been ques- 
tioned and immediately assumes a 
hostile attitude. If finally forced to 
make a deposit, the citizen goes away 
with a feeling of ill will toward all 
utility corporations. 

Instead of refusing to supply serv- 
ice until satisfactory credit has been 
established, the Pacific Gas & Electric 
Company of San Francisco gladly 
accepts the customer’s application 
and installs service on the date re- 
quested. Then, if a deposit is re- 
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quired, a few days after connection 
has been made the following care- 
fully worded letter is sent out: 


In relation to the gas and electric 
service now being rendered at the above 
address: 

Please be advised that, pursuant to 
the rules and regulations governing our 
service, it will be necessary for you to 
deposit with the company not later than 
[date is here given], in order to insure 
the prompt payment of bills monthly, 
the sum of $5, $2.50 to be applied as a 
deposit on your gas service and $2.50 
to be applied as a deposit on your elec- 
tric service; or in lieu thereof the com- 
pany will accept a guarantee signed by 
a responsible party, preferably a prop- 
erty owner. Deposits are returned 
after the expiration of one year with 
interest at the rate of 6 per cent, pro- 
vided all bills during the interim are 
paid promptly. 

Kindly give this your attention, fa- 
voring us with the deposit requested or 
furnishing a proper guarantee as sug- 
gested on or before the expiration date 
mentioned herein, thereby avoiding our 
service to you being disconnected. 

Division Manager. 


Of course, where the customer has 
no objection to making the deposit it 
is collected at the time application 
is made for service. In most cases, 
however, the company shows that it 
is willing to trust to the customer’s 
honesty for fifteen days or until a 
time when it is perhaps more con- 
venient for him to make the deposit. 





New England Women Start 
Public Information Work 


ITH 100 per cent attendance, 

the first meeting of the re- 
cently organized New England divi- 
sion of the Women’s Public Informa- 
tion Committee was held recently at 
the headquarters of the New England 
Division, N. E. L. A., in Boston. Miss 
O. A. Bursiel, national chairman 


women’s public information 
mittee, and H. T. Sands, chairman 
national public relations committee, 
were present, the latter giving an 
informal address upon public rela- 
tions. Miss G. M. Thibodeau of the 
Malden (Mass.) Electric Company 
is chairman of the New England 
committee, the other members be- 
ing Miss A. M. Baker, Hartford 
Electric Light Company; Miss Marie 
Clement, Blackstone Valley Gas & 
Electric Company, Woonsocket, R. I.; 
Miss G. R. Colby, Bangor (Me.) Rail- 
way & Electric Company; Miss M. 
Goggin, Twin State Gas & Electric 
Company, Boston, and Mrs. E. M. 
Everett, Edison Electric Illumina- 
ting Company of Boston. 





Central Station Manager 
Practices What He 
Preaches 


ERE is a case where a central 


station manager believes’ so 
thoroughly in the electrical home 


idea that he owns one himself. This 
is the new home of A. Emory Wishon, 
general manager of the San Joaquin 
Light & Power Corporation, in 
Fresno, Cal. In addition to 263 out- 
lets, it contains almost every kind of 
electrical appliance known to the in- 
dustry. The example set by the 
central station men showing that 
they believe in the electrical home 
has resulted in building up a resi- 
dential section in Fresno where 


nothing but homes that are fully 
equipped with adequate convenience 
outlets and modern wiring are built 
by the general contractor. 


com- 


Utility Executive Lectures 


at School of Journalism 


NCLUDING public utility probiems 

as part of the course of study 
has become the practice of many 
colleges and universities, and a prac- 
tical application of this policy is seen 
in the recent lecture on the funda- 
mental principles of the public util- 
ity industry by George A. Davis, 
assistant to the vice-president of the 
Oklahoma Gas & Electric Company, 
before the University of Oklahoma’s 
School of Journalism. Mr. Davis ex- 
plained how many of the prejudices 
against public utilities have been 
inherited from the days before com- 
mission regulation, when the invest- 
ment risk was considered much 
greater than under the present sys- 
tem. Naturally this made it neces- 
sary to charge rates high enough to 
cover such an element of uncertainty. 
With state regulation the investment 
of the utility has been stabilized and 
protected, while the public also is 
protected against unreasonable rates 
and profiteering. 

“While the business man turns 
over his entire capital from three 
to five times a year,” said Mr. Davis, 
“the average public utility company 
must carry on its business at least 
five years before its gross revenue 
for that period equals the amount it 
has invested. 

“Some people believe that there is 
an underground connection of some 
kind between the public utilities and 
Wall Street. This is far from true. 
The largest stockholders of public 
utility securities are the insurance 
companies. Many public utilities se- 
cure much of their capital by selling 
their stocks and bonds to their cus- 
tomers and employees. 





VIEWS OF A. EMORY WISHON’S ELECTRICAL HOME 
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“Regarding the popular fallacy of 
watered stock, I do not believe that 
there is a nickel’s worth of watered 
stock among the public utilities in 
Oklahoma. Further, public utility 
rates are not based on capitalization 
of the company, but upon valuation 
of the physical property which is 
used and useful in serving its 
patrons. The corporation commission 
or some other regulatory body makes 
an appraisal of the property of the 
utility and then, besides allowing the 
company to earn only a fair rate of 
interest on its investment, also 
makes allowance to cover deprecia- 
tion of the property and taxes.” 





Utility Aids Contractors 


to Trim Windows 


LONG with its policy of assist- 
ing electrical contractor-dealers, 

the Commonwealth Edison Company 
is maintaining a window-trimming 
service, which consists of sending a 


——_ 
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was directed toward the fact that 
all this equipment could be obtained 
with but little expense from material 
in the dealer’s store room. With 
this material three trims were ob- 
tained which would provide a new 
window every two weeks until 
Christmas time. 





What Other Companies 
Are Doing 


Salem, Mass.—Within the past six 
weeks the Salem Electric Lighting 
Company has closed 121 contracts 
for house wiring on existing lines, 
including 2,300 outlets and 157 
meters. Special attention has been 
given to the wiring of old residences. 
The work is being done on the basis 
of $5 down and two years to complete 
payments, the central-station com- 
pany financing the project. Direct- 
by-mail solicitation has been effec- 
tive in this campaign, which is 
vigorously continuing. 





WINDOW TRIMMED AS MODEL FOR CONTRACTORS 


trained window trimmer to contrac- 
tor-dealers to teach them how best to 
construct window displays. Much in- 
terest has been aroused on the part of 
the dealers, who are eager to obtain 
pointers whereby they can improve 
their windows. 

At one of the recent weekly dinner 
meetings which the company is hold- 
ing for these contractor-dealers Mr. 
Johnson, head window trimmer for 
the Edison company, demonstrated 
the effectiveness of properly trim- 
ming a window, erected in the dining 
hall, with material costing only $25. 
This material consisted solely of 15 
yd. of red satin cloth, one Christmas 
wreath, a cotton-covered sheet to 
represent snow, and several small 
-cartons or boxes. Special attention 


Milwaukee, Wis. — The Utility 
Securities Company of Chicago has 
opened a branch office in Milwaukee 
under the management of John E. 
Miles. This company is the out- 
growth of the investment department 
of the Commonwealth Edison Com- 
pany, the Public Service Company of 
Northern Illinois and the Middle 
West Utilities Company, all having 
executive offices in Chicago. Securi- 
ties of these three companies, as well 
as of their subsidiaries, will be of- 
fered in small amounts, particularly 
to the customers they serve. 

Chicage; Ill—Remarkable expan- 
sion in properties and substantial 
growth in business are shown in 
statistics of the Middle West Utili- 
ties Company and its twenty-six sub- 
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sidiaries, just compiled. The report. 
shows that on Oct. 1 the number of 
customers served totaled 387,354, a 
gain of 55,233, or 16.6 per cent as 
compared with Oct. 1, 1921. Con- 
nected electric load was 526,715 kw., 
an increase of 102,201 kw., or a 24.1 
per cent gain for the twelve-months 
period ended Oct. 1. Sales of appli- 
ances for the nine months of 1922 
ended Oct. 1 totaled $1,034,110, a 
gain of 17.6 per cent over the cor- 
responding period in 1921. The sub- 
sidiaries of the Middle West Utilities 
Company serve directly, by means of 
their own distribution systems, 633 
cities and towns. In addition they 
serve indirectly 174 other communi- 
ties under wholesale contracts. This 
makes a total of 907 communities 
served in fifteen states. 


Cleveland, Ohio.—The Electrical 
League of Cleveland has issued an 
eight-page pamphlet, entitled “Home 
Wiring Suggestions,” which con- 
tains floor plans for every room of 
a modern house, showing the proper 
disposition of an adequate number of 
convenience outlets. Persons who 
contemplate building new homes 
have been invited to submit their 
plans to the league office for free 
advice on wiring, lighting equipment 
and appliances. 

Boston—Plans are rapidly matur- 
ing for the establishment of a series 
of electric homes at Boston under 
the co-operative activities of local 
jobbers, contractor-dealers and cen- 
tral stations. Arrangements have 
been made with the Bonelli-Adams 
Company, a prominent real estate or- 
ganization, to equip three residences 
now under construction for electric 
service and to demonstrate these ap- 
plications until the houses are sold, 
fully furnished from the electrical 
standpoint. Lectures will be given 
vpon domestic applications of elec- 
tricity at these homes. Suburban 
central-station companies are inter- 
ested in the development with the 
Edison Electric Illuminating Com- 
pany of Boston. The preliminary 
committee is composed of H. B. Gil- 
more, Western Electric Company, 
Inc., Boston, chairman; F. S. Price, 
Pettingell-Andrews Company, Boston, 
and H. M. Savage, Wetmore-Savage 
Company, Boston, W. H. Atkins, gen- 
eral superintendent Boston Edison 
Company, is co-operating in the 
movement on behalf of this organiza- 
tion. It is expected that the first 
electric home will be opened in 
March, 1923. Other homes in dif- 
ferent sections of the city will be 
operated later. 
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Digest of Electrical Literature 


Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
from All Parts of the World 





Hydro-Electric Development and 
Steam Equipment 


Hydro-Electric Station at Herlands- 
fossen, Norway.—A. TRABER. — This 
14,000-hp. station serves as an auxiliary 
to the main power supply of the city of 
Bergen. The plant contains four 
totally inclosed, horizontal-shaft gen- 
erating sets of 3,500 hp. each. Two 
lakes with a drainage area of 24 square 
miles furnish the water supply under a 
head of 460 ft. A unique feature is the 
high-pressure line from the water- 
collecting tower to the turbines, which 
is drilled into the solid rock and used 
without any additional lining. Francis- 
Type turbines of 600 r.p.m. drive 3,200- 
kva., three-phase, 10,500-volt, 50-cycle 
generators. Large air impellers, mounted 
on each side of the rotor, provide excel- 
lent air cooling for the machine. The 
combined friction and windage losses 
of each generator amount to 30 kw. at 
full speed. At rated load and unity 
power factor the machines have an effi- 
ciency of 96 per cent. After a ten-hour 
full-load run the following tempera- 
tures were observed: Armature wind- 
ing, 97 deg. F.; field winding, 59 deg. 
F.; air, 38 deg. F. The machines are 
designed to withstand safely an excess 
speed of 80 per cent.—Bulletin Oerlikon, 
September, 1922. 

New Generating Plant at Nelson, 
England.—A description of the exten- 
sion plant consisting of two 3,000-kw. 
standard Brush-Ljungstrom sets, each 
designed to operate at a pressure of 
200 lb. per square inch superheated to 
620 deg. F. and exhausting into a 
vacuum of 284 in. of mercury. Each set 
runs at a speed of 3,000 r.p.m. and is 
capable of an overload of 25 per cent 
for two hours.—Electrical Times, Oct. 
19, 1922. 

Stack Height to Supply Draft Power. 
—H. Misostow.—The latest boiler de- 
velopments have greatly increased re- 
sistance to draft in the fuel-bed and air 
passages. The stack in addition to con- 
veying gases must act as a generator 
of power for operating the boiler. The 
connected load and mechanical effi- 
ciency are among the subjects dis- 
cussed.—Power, Oct. 24, 1922. 





Generation, Control and 
Switching 


Eddy-Current Losses in Conductors 
of Electric Machines.—H. RIKLI.—To 
avoid large eddy losses in heavy copper 
or aluminum conductors of machines 
and transformers, it is customary to 
subdivide each conductor into a num- 
ber of small conductors insulated from 
each other and used in parallel. A 
simple formula is developed which, in 
conjunction with two curve sheets, gives 
the designer of machines a very exact 


means by which to choose the cross- 
section of a winding of a machine with 
a minimum of eddy losses. The method 
of using this formula is illustrated by 
several examples, both for machines 
and for transformers.—Bulletin Oerli- 
kon, August, 1922. 


Turbine Development.—G. MOLINDER. 
—The author gives a résumé of the hy- 
draulic researches of Dr. Kaplan, which 
led to a departure from standard tur- 
bine design for the purpose of increas- 
ing efficiency at high specific speeds. 
The result of these investigations was 
a new turbine, usually called the Kap- 
lan turbine (in America sometimes the 
Nagler turbine). The Kaplan turbine 
has a minimum of wet surface. There 
are only four, and sometimes only two, 
narrow blades and no external ring. 
This feature makes for low losses even 
at high speeds. Furthermore, the tur- 
bine can easily be built with adjustable 
blades, and thus the losses due to rota- 
tion in the draft tube can be cut down 
practically to zero. A third feature is 
the peculiar draft tube, which so effi- 
ciently converts velocity into pressure 
that the Kaplan turbine may be said to 
work with more than the actual head, 
the excess being paid back by the draft 
tube. The article includes a description 
of some large Kaplan sets for the power 
plant at Lilla Edet, Sweden. These 
turbines each consist of one single, 
adjustable, four-blade propeller, meas- 
uring 5.80 m. in diameter, and will de- 
velop 10,000 hp. each, at 62.5 r.p.m. 
at a net head of 6.5 m.—Teknisk Tid- 
skrift, Sept. 16, 1922. 


Units, Measurements and 
Instruments 


Laboratory Apparatus for Technical 
Schools and Colleges.—F. S. WHEELER. 
—Laboratory apparatus should consist 
of standard equipment as far as pos- 
sible, and where it is necessary to pro- 
vide special pieces standard mechanical 
parts should be used wherever practi- 
cal. Since the small synchronous 
motors and generators of the revolving- 
field type are not typical of the larger 
machines in construction,, a 15-kva. 
maximum-rated, 220-volt, three-phase, 
60-cycle, 1,200-r.p.m. revolving-field 
synchronous machine has been devel- 
oped to meet the general requirements 
for laboratory work. This machine may 
be provided with either of two wind- 
ings. One is a 220-volt, three-phase, 
60-cycle winding which may be con- 
nected for one, two, three, six or twelve- 
phase operation, and the other is a 
110-volt or 220-volt series-parallel, 
three-phase, 60-cycle winding, which is 
connected for one, three or six-phase 
operation. A complete description of 
this machine is given. A phase ad- 
vancer, a generator panel and a labora- 


tory generator-motor set suitable for 
technical schools are also described.— 
Electric Journal, November, 1922. 


Transmission, Substations 
and Distribution 

e Current-Carrying Capacity of Cables 
When Intermittently Loaded.—The size 
of cable should be chosen on the basis 
of time-constant and not of the root- 
mean-square current, The time con- 
stants for standard rubber-insulated 
cables have been obtained mathemati- 
cally and curves prepared for determin- 
ing the short-time overload factor. The 
pressure drop, however, must not be 
overlooked. A set of curves is included 
that has been made for finding the 
maximum allowable length of the line. 
—Brown-Boveri Review, October, 1922. 

Transmission-Line Relay Protection. 
—A fourteen-page article describing 
the transmission relay protection out- 
lined by the protective devices commit- 
tee of the A. I. E. E. at the Niagara 
Falls convention. A three-page abstract 
of this article may be found in the 
Electrical World for July 8, 1922, be- 
ginning on page 66.—Journal of the 
A. I. E. E., November, 1922. 


Illumination 


A Survey of Residence Lighting — 
Two papers, by M. Luckiesh and N. D. 
Macdonald respectively, that were pre- 
sented before the Swampscott conven- 
tion, surveying the status of residence 
lighting and outlining the opportunities 
for development. Mr. Luckiesh collected 
information by questionnaire and Mr. 
Macdonald by means of surveyors. Ab- 
stracts of these two papers and some of 
the discussion upon them may be found 
in the convention report printed in the 
Electrical World for Oct. 7, page 758.— 
Transactions of the I. E. S., October, 
1922. 

Lighting in Woodworking Plants.— 
A. D. BeLL.—The use of general and 
localized-general systems of illumina- 
tion in woodworking plans is discussed, 
attention being paid to the intensity 
required for the various operations and 
the manner in which lighting units 
should be placed. Concrete data are 
given, taking up each process through 
which the wood goes from the tree to 
the finished article—ZIndustrial Engi- 
neer, November, 1922. 


Motors and Control 

Properties of the Distribution Factor 
of Armature Windings.—B. HAGUE and 
S. NEVILLE.—The principal mathemati- 
cal properties of the distribution factor 
are discussed, and a complete series of 
curves exhibiting these properties in a 
form suitable for practical application 
is given.—I nstitution of (British) Elec- 
trical Engineers, Vol. 60, No. 312. 

Factors Affecting the Selection of 
Electric Motors for Steel-Mill Auxiliary 
Drives—Part II.—L. A. UMANSKY.— 
By means of specific examples the 
author explains the method of calcu- 
lating the performance of a motor- 
driven reversing mill table, including 
friction, acceleration, duty cycle, plug- 
ging and the influence of gear ratios. 
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It is intended in these articles to show 
how the calculations required to make 
the application of the electric motors 
in the steel mill are a matter of engi- 
neering and not of guesswork.—Gen- 
eral Electric Review, November, 1922. 


Operation and Maintenance of Elec- 
trical Equipment.—L. C. ILSLEY.—A 
permissible schedule of the Bureau of 
Mines establishes certain minimum 
standards for safety and gives details 
of test methods adopted to determine 
whether these standards have been met. 
A list of charges for such tests is also 
given. Recommendations that apply to 
the operation and maintenance of 
nearly all makes and classes of appa- 
ratus are outlined.—Technical Paper 
No. 306, Bureau of Mines. 


Gasoline-Electric War Tank.—M. 
DuTHIL.—The author gives a _ very 
interesting and unusual description of 
the equipment and the characteristics 
of a French war tank with gas-electric 
drive. During the war four hundred 
of these tanks were used by the French 
armies.—Bulletin de la Société Fran- 
caise des Electriciens, Vol. 2 (fourth 
series), No. 17. 


Heat Applications and Material 
Handling 


Electric Coal-Conveying System.—M. 
DruEY.—To fill automatically the main 
coal bunkers of the power house of a 
large steel mill, an unusual electric 
conveying system has been installed. It 
is described in this paper. The buckets 
each hold 900 Ib. of coal, and run under- 
slung along an elevated rail system. 
The two running wheels are driven by 
a small, direct-current motor, which 
collects the current with a short trolley 
pole from a 110-volt overhead wire. 
The average speed of the bucket is 300 
ft. per minute, and there are curves 
with as small as 6-ft. radius to be 
passed. The total traveling distance of 
the buckets is 1,320 yd., arranged in the 
form of a closed loop. As there are six 
buckets. traveling, a total of about 11 
tons of coal can be conveyed hourly. 
An interesting automatic blocking sys- 
tem is in use to prevent collisions be- 
tween the buckets. The overhead trol- 
ley wire is divided into a number of 
sections, which are energized or opened 
by the passing of a bucket along the 
sections of the conveyor system.—Bul- 
letin Oerlikon, October, 1922. 


Electrophysics, Electrochemistry 
and Batteries 

Properties of Cold-Worked Metals.— 
ZAY JEFFRIES and R. S. ARCHER.—The 
properties of cold-worked metals are 
explained by a series of postulates re- 
garding conditions at slip planes. The 
general theory is checked by experi- 
ments on copper, nickel, iron, molyb- 
denum and tungsten.—Chemical and 
Metallurgical Engineering, Nov. 1, 1922. 
Electrolytic Copper Extraction Proc- 
ess.—W. E, GREENAWALT.—Details of a 
proposed process ir which the major 
part of the reduction of ferric salts is 
accomplished with sulphur dioxide, the 


remaining reduction being effected with 
copper sulphide obtained by precipitat- 
ing the lean and foul solutions with 
hydrogen sulphide. The various ad- 
vantages of the process are discussed. 
—Engineering and Mining Journal- 
Press, Oct. 21, 1922. 


Traction 


The Trackless Trolley.—M. IGLEsIs 
and M. DuTHIL.—A very elaborate 
sixty-eight-page study of the develop- 
ment of the railless type of electric 
street cars of all countries of the 
world. This paper represents one of 
the most complete accounts written of 
the many types of trackless cars known 
and used the world over. Besides a 
very detailed description of the cars, 
the author gives exact comparative 
cost figures of the different systems, 
according to the density of the traffic, 
the cost of electrical energy and the 
radius of operation. On account of its 
completeness, this article will no doubt 
be of great value to the designer of this 
type of street cars.—Bulletin de la 
Société Francaise des Electriciens, Vol. 
2 (fourth series), No. 17. 


Electrification of Austrian Railroads 
Planned.—R. MosSMAN.—The serious 
need for coal, which must be purchased 
at high prices from other countries, has 
been the controlling factor in the deter- 
mination to change from steam to elec- 
tricity on Austrian railroads. The most 
important problem is to utilize the 
many existing watersheds in suitable 
hydro-electric stations. The plan con- 
templates the electrification of the main 
line from Innsbruck and Bregenz to the 
border, including all of its branches. 
This will be completed by June, 1925, 
according to the proposed program.— 
Electric Railway Journal, Nov. 4, 1922. 


Telegraphy, Telephony, Radio 
and Signals 


Triode Oscillator Theory.—Epy VE- 
LANDER.—A general formula, the so- 
called oscillator equation, is developed 
which enables the frequency and the 
oscillating condition of any one-tube 
triode oscillator be easily determined 
without the use of differential equa- 
tions. By the use of this formula any 
oscillator problem may be resolved into 
an elementary determination of the net- 
work constants. This equation splits 
into two parts, one real, giving the fre- 
quency of the oscillator, and one purely 
imaginary, 4eading to the condition for 
stable oscillations of small amplitude. 
The same equation approximately holds 
for larger amplitude, provided the effec- 
tive values of the tube constants are 
considered as functions of oscillating 
current amplitude. As examples of the 
use of the method, the article shows 
how the oscillator equation may be 
applied to a number of simple triode 
oscillator problems.—Teknisk Tidskrift, 
July 8 and Sept. 9, 1922. 


Relay Automatic Telephone System. 
—This automatic system does away 
with all electromechanical switching de- 
vices, and even successive group selec- 


tion is only utilized to a limited extent. 
It is built up entirely with relays. All 
operations in the exchange, inclusive 
of circuit hunting, connecting and 
ringing, are executed by means of re- 
lays without the intervention of any 
mechanical gear. The article deals 
chiefly with the main principles of the 
system and method of assembly, with 
particular reference to private auto- 
matic exchanges suitable for offices, fac- 
tories, ships, railways, ete. Some in- 
formation relative to larger exchanges 
designed for public service is, however, 
added in conclusion. The system em- 
braces facilities for accommodating 
private branch exchanges and working 
over junctions to other exchanges in 
addition to caring for numerous special 
services, each of which is outlined in 
the article—Engineering, Sept. 29, 
Oct. 6 and Oct. 18, 1922. 

Commercial Radio Telephone and 
Telegraph Transmitting Equipment— 
Part I1.—W. R. G. BAKER and B. R. 
CuMMINGS.—In Part I, appearing in 
the previous issue, the authors ex- 
plained why the continuous waves or 
interrupted continuous waves given out 
by a vacuum-tube transmitter are su- 
perior for radio telegraphy. A prelim- 
inary description was given of a 200- 
watt and a 1,000-watt vacuum-tube 
transmitter for commercial radio tele- 
phony and telegraphy. Part II fur- 
nishes a detailed description of several 
component parts of these equipments, 
the complete assembled unit and similar 
information for a somewhat similar 
transmitter, to have an output of 2,000 
watts.—General Electric Review, No- 
vember, 1922. 


Miscellaneous 


Patent Laws of the World.—A con- 
venient compilation of four pages which 
includes the names of the countries 
where patent protection is commercially 
available, the time for which such pro- 
tection is granted in this country, the 
persons who may properly apply for 
patents, the time when such application 
can be made, renewal fees or taxes, if 
any, and the requirements for active or 
nominal working of the patent in order 
to retain exclusive rights.—Bulletin No. 
106 of Mida’s Trade Mark and Patent 
Bureau. 


Departmental Organization.—LEE H. 
MANDEVILLE.—The author holds that 
the organization diagram is to the de- 
partment force what the wiring dia- 
gram is to an engineer. It is the graphic 
representation of the manner in which 
the various parts of the organization 
are connected and how they should 
function with relation to one another. 
Every department head should draw up 
the diagram of his organization, and it 
should be posted where every member 
of the department may have an oppor- 
tunity to see it whenever desired. Noth- 
ing will so clearly show whether or not 
a well-formed organization exists, 
where improvement could be made, 
what division of authority is made and 
how it is delegated.—Paper before 
Association of Iron and Steel. Electrical 
Engineers, October, 1922. 
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New Books 


Reviews of the Latest Contributions to 
Technical, Industrial and Commercial Literature of Particular Interest 
to Members of the Electrical Industry 








* * * 
Railway Signaling 
By Everett Edgar King. New York: 
McGraw-Hill Book Company, Ine. 363 
pages, illustrated. 


A collection from various sources of 
common practice in the field of railway 
signaling presented in form suitable for 
the beginner. The sources from which 
the material has been drawn are of the 
best. No attempt is made in the book 
to compare the relative merits of dif- 
ferent devices which are available for 
signaling and interlocking operations, 
but by careful selection and by citation 
of examples of applications the author 
furnishes to the reader a perspective of 
the subject. 

To the electrical engineer interested 
in signaling only in a general way the 
book will furnish many interesting ex- 
amples of electric circuit problem solu- 
tions. They show that the flexibility 
of electrical distribution and the relia- 
bility of such distribution and of the 
electrical devices required in this field 
have made modern railway signaling 
possible. The electrical engineer gen- 
erally, as well as the budding signal 
engineer, ought to find the book useful 
and stimulating. H. H. Norris. 





Direct-Current Machinery 


By Harold Pender. New York: 
Wiley & Sons. 314 pages, illustrated. 


Dr. Pender has written this textbook 
for students with the object of teaching 
the principles and performance of 
direct-current machinery without going 
into details of design. Many other at- 
tempts have been made to do this work, 
but the contribution of Dr. Pender has 
many meritorious features sometimes 
lacking. The outstanding feature of 
the book is the admirable treatment of 
commutation and armature reaction. In 
addition, the graphical construction 
used in depicting motor and generator 
characteristics is new and ingenious. 
Another departure is the incorporation 
in the text of an excellent chapter on 
the testing of machines. A good selec- 
tion of problems and illustrations adds 
to the completeness of the text. 

An objection to the book is the in- 
corporation of the fundamental elec- 
trical and magnetic principles in tabloid 
form in the first chapter. In many 
ways this form is objectionable—it 
involves the swallowing of dry technical 
material by the student and shakes his 
interest in what follows. Moreover, 
since these fundamental principles 
underlie all that is to come, it would 
seem better to introduce them as they 
are needed and to elaborate them by 
applying them to the machines. In 
addition, one who reads the book feels 
that several machines have been treated 
in detail without correlating them in 
such a way as to leave outstanding the 
fundamental fact that a few principles 
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only are introduced which upon proper 
application explain each and every ma- 
chine phenomenon. 

Despite these criticisms, the book 
should find favor as a text and should 
be useful to many electrical engineers 
whose work is connected with direct- 
current machinery. 

L. W. W. Morrow. 





Electric Transients 

By C. E. Magnusson, A. Kalin and J. R. 
Tolmie. New York: McGraw-Hill Book 
Company, Inc. 190 pages, illustrated. 

Transients have become practical in 
the electrical art, and the newer de- 
velopments in transmission and design 
are accomplished by means of a more 
detailed knowledge of them. This text- 
book was written as an introductory 
treatise for undergraduate students in 
electrical engineering and is an admir- 
able condensed presentation of the 
theory of transients. It presents very 
little new material and does not fully 
detail the derivation of formulas, but 
it does compile in condensed form the 
fundamental principles. 

It discusses single energy transients 
and applies the principles to direct- 
current and alternating-current circuits. 
Double energy transients and the re- 
sulting traveling waves, surges and 
oscillations are discussed and applied to 
transmission lines. The subject of 
variable “constant” circuits is briefly 
treated, and “resonance” has one chap- 
ter devoted to its service. 

A very good part of the book is its 
description of how to use oscillographs 
and methods for making, developing 
and interpreting oscillograms. Several 
problems which may be performed in 


the laboratory are stated, and many 
representative oscillograms are pre- 
sented. 


The book requires an adequate mathe- 
matical preparation and should be use- 
ful as a text and as a reference book 
to electrical engineers who wish to 
become familiar with the subject. 





Standard Lighting with Incan- 

descent Electric Lamps 

Compiled by a staff of experts. New York: 
H. C. Cushing, Jr. 272 pages, 240 illustra- 
tions and diagrams, 55 tables. 

This is the second edition, revised and 
enlarged, of this work, which has re- 
ceived the indorsement of the lighting 
department of the Joint Committee for 
Business Development, representing the 
National Electric Light Association and 
other electrical and associated bodies. 
The names of the authorities to whom 
credit is given by the compilers of the 
book are in themselves sufficient to show 
its character. They are: S. E. Doane, 
G. H. Stickney, D. W. Atwater, A.B. 
Oday, Ward Harrison, A. L. Powell, S. 
G. Hibben, H. A. Smith, R. E. Harring- 


ton, A. S. Turner, C. A. Atherton, M. 
Luckiesh, Earl A. Anderson, J. H. Kur- 
lander, G. A. Clewell, H. H. Magdsick 
and J. R. Colville. 

In the seventeen parts into which the 
book is divided will be found compre- 
hensive information on _ illumination 
fundamentals and design data, on the 
lighting of stores, show windows, fac- 
tories and workshops, offices, drafting 
rooms, schools, residences, churches, 
public buildings, hospitals and dental 
offices; on floodlighting, on lighting for 
outdoor and indoor sports, on the main- 
tenance of interior lighting systems, 
on modern practice in street lighting, 
on electrical advertising, and on the 
code of lighting for factories, mills and 
other workplaces, prepared and issued 
by the Illuminating Engineering Society. 

The volume is 6 in. x 9 in. in size and 
has a leatherette cover and gilt edges. 





Die Elektricitaets-Lieferungs- 
Gesellschaft 


By G. Siegel. Berlin: Privately printed 
by the Allgemeine Elektricitats Gesellschaft. 
This is a “Festschrift” of about 150 
pages, with many photographs, tables 
and maps, giving a history of the de- 
velopment of some syndicated German 
electrical utilities for the last twenty- 
five years. The book should be of value 
to those interested in the economic as 
well as technical features of power and 
light properties. A copy is available 
in the Engineering Societies library. 
V. KARAPETOFF. 


Books Received 


Electric Power Systems. By William 
T. Taylor. London: Sir Isaac Pitman 
& Sons, Ltd. 102 pages, illustrated. 


High-Voltage Power Transformers. 
By William T. Taylor. London: Sir 
Isaac Pitman & Sons, Ltd. 113 pages, 
illustrated. 

Handbook for Electrical Engineers. 
Second Edition, 1922. By Harold 
Pender. New York: John Wiley & 
Sons, Inc. 2,263 pages, illustrated. 

Electric Power Plant Engineering. 
By J. Weingreen. New York: McGraw- 
Hill Book Company, Inc. 511 pages, 
illustrated. New edition. 





Einfiihring in die Maxwellsche 
Theorie der Elektrizitat und des 
Magnetismus. By Dr. Clemens Schae- 
fer. Leipzig: B. G. Teubner. 170 


pages, illustrated. 


Die Elektrotechnik und die Elektro- 
motorischen Antriebe. By Wilhelm 
Lehmann. Berlin: Julius Springer. 


The Lead Storage Battery. By H. 
G. Brown. London: The Locomotive 
Publishing Company. 155 pages, illus- 
trated. 


Year Book of Wireless Telegraphy 
and Telephony. London: The Wireless 
Press, Ltd. 1,477 pages, illustrated. 

Die Theorie Moderner Hochspan- 
nungsanlagen. By Dr. Ing. A. Buch. 
Munich and Berlin: R. Oldenbourg. 

La Radiotéléphonie. By Carlo Toche. 
Paris: Gauthier-Villars et Cie. 98 
pages, illustrated. 
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Chronicle of Important Events and General Activities, 
Announcements and Reports of Association Meetings, Court Decisions and 
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New Bill for Muscle Shoals 


Representative Dickinson, a Former 
Ford Supporter, Has Measure 
for Federal Operation 


NEW bill dealing with the govern- 

ment’s war-time nitrate and power 
projects at Muscle Shoals, Ala., has 
been introduced by Representative Dick- 
inson of Iowa, the leader of the “farm 
bloc” in the House of Representatives. 
The bill is in many respects similar to 
the measure introduced in the Senate 
by Senator Norris of Nebraska, and 
like it would create a body to be known 
as the Federal Chemical Corporation. 
Mr. Dickinson’s measure, which has 
been referred to the House committee 
on military affairs, has come like a 
bombshell to the camp of the Ford 
adherents in the House, inasmuch as its 
author, with the other members of the 
House “farm bloc,” has been an out- 
and-out Ford man. Representative 
Dickinson, when introducing his bill, 
made public a statement which is said 
in Washington to mark the breaking 
up of the “farm bloc” interest in the 
Ford proposals for Muscle Shoals and 
to be in the nature of a final blow at 
these proposals. He is understood to 
have finally reached the decision that 
the Ford plan tends toward an inde- 
fensible monopoly by an individual. His 
statement in part follows: 


PROPOSALS OF NEW BILL 


“The proposed bill will conserve the 
$100,000,000 of government funds in- 
vested in a nitrate plant at Muscle 
Shoals for future war-time needs and 
during peace provide for the operation 
of such plant for the manufacturing of 
fertilizer without profit except a 4} per 
cent interest charge on any additional 
funds necessary to complete and equip 
such plant. 

“The placing of the Muscle Shoals 
plant in the hands of any individual 
tends to monopolize such production in 
the hands of the individual, besides 
putting under individual control im- 
mense water power of great value for 
manufacturing purposes. The Ford 
offer has been subjected to general 
criticism. Objection is made to giving 
to any individual the benefits of an in- 
vestment of $105,000,000, obligating the 
government for $50,000,000, and placing 
this great property in a private cor- 
poration which would have the added 
advantages of price control of fer- 
tilizer production and would gain a 
manufacturing advantage in water 
rights, without supervision or control 
by any government agency. 


“TIT am led to the conclusion that 
some plan of federal operation is the 
only solution that will insure early 
completion, the use of the plant during 
war for nitrate production and its oper- 
ation during peace for the production 
of farm fertilizer at the lowest possible 
cost. It is, therefore, provided in the 
bill that a government-controlled cor- 
poration, known as the Federal Chem- 
ical Corporation, to consist of five 
members, three to be appointed by the 
President, the other two to consist of 
the Secretary of War and the Secretary 
of Agriculture, shall be given full power 
to complete and operate said plant for 
the manufacture of fertilizer at the 
lowest possible cost, for distribution 
among the farmers, with further power 


to sell the excess water power under the 
conditions, limitations and safeguards 
of the national water-power act now 
on the statute books.” 

By other provisions in the proposed 
law the chemical corporation is not to 
take control of the power from the 
government dams until these are com- 
pleted and turned over to it by the 
Secretary of War. It shall negotiate 
with the Alabama Power Company for 
a settlement of the ownership of the 
Gorgas plant and may, subject to the 
approval of the President, sell the 
government’s interest in this plant to 
the company. The three members of 
the corporation other than the Cabinet 
ministers are to have salaries of 
$10,000 each. 





How California State Ownership Was Beaten 


Owing to Wide Public Ownership of Stock and to an Intelligent 
and Informed Electorate, the Socialistic Venture 
Was Overwhelmingly Defeated 


INAL returns on the results of the 
election in California on the pro- 
posed water and power amendment to 
the state constitution show that one- 
quarter of the entire population of the 
state was represented in the vote and 
that the measure was defeated by a 
majority of more than 350,000. This 
is greater than the majority piled up 
by Senator Hiram Johnson or Gov- 
ernor Richardson, both of whom had 
clear fields, and greater than the vote 
cast on any other measure except one 
submitted to the voters at the election. 
The campaign was unusual in char- 
acter, and the heavy vote cast was 
clearly indicative of the widespread in- 
terest manifest in water-power matters 
in California. It set at naught the no- 
tion which the proponents of the 
measure sought to capitalize that the 
campaign was a fight between the 
power companies and the people. This 
propaganda the power companies were 
able to defeat quickly by showing that 
their fight was not different from that 
of the people and that, because of the 
wide ownership of stock by voters in 
California the fight was really a fight 
cf the people against the politicians. 
The power companies for that reason 
were not called upon to take up the 
cudgels. They simply invited the citi- 
zens of the state to read the provisions 
of the act and then visualize the con- 
ditions which would follow and com- 
pare them with the conditions that 
exist in California today. Attention 
was directed to the fact that California 
1286 


represented the white spot of pros- 
perity in the United States, that it has 
suffered no slump as other sections of 
the country have, and that, while elec- 
tricity has been difficult to obtain in 
other sections because of drought and 
shortage of fuel, the domestic, civic 
and industrial needs of California are 
not only amply provided for because 
of the foresight of the central-station 
companies, whose power houses are 
fully equipped to take care of present 
demands, but all future increases can 
be readily and efficiently accommo- 
dated. 

The enormous majority registered 
against the measure was also taken as 
evidence that the people of California 
are in favor of private ownership and 
operation as opposed to inefficient and 
wasteful government ownership and 
operation and are content to rely on 
the assurances of excellent service at 
reasonable rates guaranteed to them 
under the regulatory laws of the state. 


FEATURES OF THE CAMPAIGN 


The most significant feature of the 
campaign was that it was not waged 
by the power companies themselves but 
by the 101,000 individual owners of 
public utility stocks residing in the 
state. Fortunately, when the cam- 
paign was at its height, news from 
Europe, particularly from Italy and 
France, acted as a boomerang against 
the advocates of the act for state own- 
ership, because of the fact that in Italy 
and France, where government own- 
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ership of utilities has prevailed for 
many years, it had been finally dis- 
credited as inefficient and wasteful and 
as imposing too great a financial bur- 
den on the government. This news 
came at a time to be of greatest service 
to the opponents of the measure. 

One of the surprises which the cam- 
paign revealed was that municipal 
ownership men themselves took the 
stump against the proposed constitu- 
tional amendment on the ground that 
it was detrimental to the best interests 
of California and repugnant to the 
safety and welfare of democratic in- 
stitutions. In addition, civic organiza- 
tions of all kinds, including real-estate 
boards, investment bankers, farm and 
fruit associations and more than 150 
local leagues scattered in every city 
and town of the state, were up in arms 
against it on the ground that it bor- 
dered on a type of socialistic legisia- 
tion that had injured North Dakota 
and brought terrible disaster in Russia. 

These leagues made much of the 
fact that the amendment provided for 
the expenditure of $500,000,000 by a 
board of five, with authority to acquire 
without let or hindrance anything and 
everything necessary to the carrying 
out of the amendment. This was in- 
terpreted as meaning everything, be- 
cause it was shown conclusively that 
the development of water power af- 
fects everything in California and that 
the prosperity of the state was abso- 
lutely dependent upon an orderly and 
economic development of its natural re- 
sources, which, with the exception of a 
fast-diminishing oil supply, are re- 
stricted entirely to water power. 


PowEeR COMPANIES REALIZED DANGER 


Of course, the power companies of 
the state were the first to realize the 
danger which threatened them. The 
proponents of the measure claimed that 
their power scheme was patterned after 
that of the Hydro-Electric Power Com- 
mission of Ontario, but the power com- 
panies were able to show the short- 
comings of the latter system through 
the study and report on it made by 
Messrs. Murray and Flood. When, in 
addition, it was brought home to the 
taxpayers of the state that state own- 
ership would mean greater taxes—the 
state government of California is run 
entirely from taxes on public utility 
corporations—it no longer became a 
power company fight, but one of very 
vital interest to every house owner and 
farmer. Business interests were nat- 
urally opposed to the amendment be- 
cause they feared it would strike at 
the very root of California’s prosperity 
and stop the flow of capital so neces- 
sary to its upbuilding and future 
growth. Thus the great bulk of the 
responsible people of California were 
arrayed against the amendment for 
reasons other than those associated en- 
tirely with water-power development. 

From what can be learned the elec- 
tion was not without its lesson to both 
sides in the controversy. The indica- 
tions are that efforts will be made to 
present another but somewhat modified 


ELECTRICAL WORLD 


measure to the voters of California in 
1924. By that time, however, indus- 
trial and power interests feel that 
sentiment will be stronger and more 
pronounced against the measure than 
it was at the recent election, because 
the more time people have to think over 
the matter and the more enlightenment 
they receive on it, the greater will be 
the opposition. 





California State Ownership 
Campaign to Begin Anew 


The state campaign committee for 
the water and power act of California 
has issued from its office in San Fran- 
cisco an appeal for funds with which 
to continue its work for the passage 
of the measure, defeated overwhelm- 
ingly in the November elections. The 
committee claims that its successful, 
opponents spent from $1,500,000 to 
$3,000,000 to defeat the measure, 
whereas the proponents of the measure 
expended $136,747.64, most of which 
was furnished by three or four men. 
“While these men are willing to bear 
their part in financing the 1924 cam- 
paign,” says the circular letter, “they 
cannot undertake responsibility for so 
large a part as they carried this year.” 

To meet the situation, the California 
State Water and Power League is being 
organized. The membership will be 
divided into four groups—(1) contrib- 
uting members, paying from 50 cents 
upward for the work each month; (2) 
paid-up members, contributing $25 in 
advance covering the two years of the 
campaign; (3) associate members, pay- 
ing $5 a year, and (4) working mem- 
bers, who will make no pledge of finan- 
cial support but will undertake to assist 
in getting the measure before the 
public. 


— > 


Act Legalizing Loop Rates 
Sought in Wisconsin 


As an outcome of the decision of the 
Wisconsin Supreme Court last June de- 
claring that the municipality is the unit 
of rate determination and making 
illegal the “loop” system of establish- 
ing charges, the water-power interests 
of the state are, according to L. E. 
Gettle, chairman of the Wisconsin Rail- 
road Commission. likely to make an at- 
tempt to have a bill passed by the 
1923 Legislature making uniform rates 
legal for interconnected cities served 
from the same source of hydro-electric 
power, and thus obviating the neces- 
sity of varying rates in accordance with 
geographical proximity. 

Mr. Gettle, who was the chairman of 
the committee on hydro-electric rates, 
read a report before the recent Detroit 
convention of the National Association 
of Railway and Utilities Commissioners 
favoring the “loop” plan of rate fixing. 
He says that the outcome of the Wis- 
consin decision is being awaited by 
public utilities and water-power experts 
in all parts of the country and points 
out that Utah, Washington and Ten- 
nessee, states with extensive develop- 
ments of water power, have already put 
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into effect rates determined on the 
“loop” system in direct contravention 
to the principle laid down by the Wiis- 
consin Supreme Court. 





S. E. D. Reviews Year’s Work 
and Discusses Plans 


At a meeting of the board of direc- 
tors of the Society for Electrical De- 
velopment held Saturday, Nov. 25, 
President Freeman said he believed that 
the purposes of the society were more 
clearly evidenced to the leading men of 
the industry than ever before and that 
the opportunity to promote the use of 
electricity through its various forms 
of service had been widely recognized. 
He told of discussion with the leading 
central-station men of the country, who 
had gone definitely on record as favor- 
ing the further development of the 
society. In this connection C. L. Edgar, 
president of the Edison Electric Illumi- 
nating Company of Boston and mem- 
ber of the society’s executive commit- 
tee, outlined a plan to insure financial 
support from all the larger companies. 

The president then presented the 
general results of the program for co- 
operation with the Joint Committee for 
Business Development, saying that the 
relations between the two bodies were 
now thoroughly understood and that 
E. W. Lloyd, chairman of the former, 
had agreed with the officers of the 
society on definite plans by which the 
society would carry out work assigned 
to it. W. L. Goodwin, executive head 
of the society, said that about $50,000 
would be needed for carrying out the 
immediate program agreed upon. 

The work of the society since the 
last meeting was presented by dia- 
grams showing that its activities now 
fall under seven broad heads: (1) News- 
paper services, (2) trade-paper serv- 
ices, (3) map, cut and sales services, 
(4) special publications, (5) investiga- 
tion of fires, (6) statistical services, (7) 
field work. Many of these services dur- 
ing the past year have been ordered 
and not merely sent to organized cen- 
ters. For example, the editors of more 
than a hundred newspapers have 
definitely asked the society to furnish 
them regularly with the newspaper 
services. All the services are available 
for the use of any organization inter- 
ested in the wider application of elec- 
tricity, and their still wider use is 
limited only by the funds available. 
In the development of local electrical 
leagues the society is anxious to have 
all these services made useful as a 
basis for activities, and as far as possi- 
ble it will put special men on local 
problems. Mr. Goodwin spoke of the 
organization of a division of home eco- 
nomics, already undertaken, and of a 
projected lecture service bureau. 

Discussion developed with regard to 
expanding the board of directors to 
make it representative of specialized 
groups of manufacturers, particularly 
in the merchandising field, and President 
Freeman appointed F. M. Feiker, W. L. 
Goodwin and F. W. Bissell as a special 
committee on this subject. 
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Mechanical Engineers Discuss Problems 


Annual Meeting in New York Has Many Features of Interest to 
Electrical Men—Animated Discussion on Power Equipment, 
Management, Test Procedure and Make-up of Codes 


HE. forty-third annual meeting of 

the American Society of Mechani- 
cal Engineers was held in New York 
on Dec. 4 to 7. With an attendance of 
more than 1,600, it was one of the most 
successful conventions in the history 
of the _ society. The outstanding 
feature was the animated discussion 
and interest in problems associated 
with the use of higher steam pressures 
and temperatures in power-plant work 
and in connection with the use of 
stokers and coal and _ ash-handling 
equipment for central-station plants. 
Another prominent feature of the con- 
vention was the notable address of the 
retiring president, Dexter S. Kimball, 
dean of the Engineering College of 
Cornell University, on the place of the 
engineer in modern industrial civiliza- 
tion. President Kimball has_ been 
preaching the gospel of social service 
and the possibilities of the engineer in 
the political field during the past year 
and has aroused a great deal of in- 
terest throughout the country on this 
subject. 


ASH-HANDLING METHODS 


Ash handling was the subject of dis- 
cussion at one entire session, the 
feature of which was a paper presented 
by John Hunter, chief engineer of the 
Union Electric Light & Power Com- 
pany, St. Louis, and Alfred Cotton, 
chief of the research department of the 
Heine Boiler Company. The paper em- 
braced a very extensive and complete 
discussion of the methods of removing 
ashes from basement boiler rooms, the 
design, construction and capacity of 
hopper ash pits, systems of mechanical 
conveyance and elevation, fluid and gas 
conveyance, and the final disposal of 
ash. Sufficient description and illustra- 
tion of all successful methods of han- 
dling ash were given to enable those 
interested in the subject to lay out or 
criticise intelligently almost any in- 
stallation with which they may be con- 
fronted. 

Several engineers discussed the gen- 
eral problem of ash handling, atten- 
tion being centered on (a) the logical 
fields for different types of ash-han- 
dling equipment, (b) the place and 
limitations of gas and fluid conveyors, 
(c) the size of ash pits and storage 
base, and (d) quenching of ashes. 

Unless carefully designed and _ laid 
out, the steam-jet ash conveyor is very 
uneconomical in steam consumption, 
Eugene Hahn declared. The design of 
the nozzles is extremely important, and 
fittings, especially elbows, should be 
provided which will strongly resist 
abrasion and can be readily replaced. 

The serious effect of small-size ash 
pits on stoker maintenance was em- 
phasized by T. A. Marsh, who illus- 
trated both good and faulty designs. 
He strongly advocated much larger ash 


pits than are ordinarily employed. Com- 
menting on gas-type ash conveyors he 
contended that they are not suitable 
where considerable clinker has to be 
transported. Worn nozzles were 
pointed to as the chief cause of exces- 
sive maintenance in gas-type conveyors. 

F. D. Allen maintained that most 
methods of quenching ashes are inade- 
quate and advocated a system in which 
water headers run along the outside of 
the ash hoppers and connect with easily 
accessible spray nozzles that discharge 
water over the surface of the ashes. 
The principal advantages claimed for 
this system were the more uniform 


cooling of the ashes and the greater re- 


liability and flexibility of operation. 
With tight-fitting hopper gates, and 
drains for water discharged into the 
hoppers the basement floor can be kept 
dry, and a water seal can be maintained 
which will increase the economy of 
operation of the furnace. The speaker 
also referred to an installation at Dur- 
ham, N. C., where carbon is being re- 
covered from ash at a cost of 40 cents 
to 60 cents per ton. 

More attention must be given to the 
working conditions under which boiler 
refuse has to be handled in designing 
ash-disposal systems, R. H. Beaumont 
said. Furthermore, the systems must 
be laid out in such a way that various 
means of removal from the plant can be 
utilized in emergencies. 


BottoM-DuMpPp Hoppers 


Of all the systems considered by 
Mr. Hunter in his paper, N. E. Funk 
favored the bottom-dump ash hopper 
with railway or industrial cars for re- 
moving ashes. He maintained that this 
system is most easily operated and 
maintained, is flexible in operation and 
can be replaced by some emergency ex- 
pedient when necessary. No more 
headroom is required than for other 
systems, he contended. Ample ash 
storage is imperative because emer- 
gencies will arise when the largest 
storage will be insufficient. Referring 
to water-sealed ash pits, he declared 
that they are somewhat untidy and are 
amenable to operation only with over- 
head cranes or grab buckets operated 
by a locomotive crane. The carrier- 
ring system of coal and ash handling 
is objectionable because it may dis- 
charge ashes into coal bunkers; the 
cross-bar conveyor, even when duplicate 
conveyors are employed, may shut down 
all the boiiers in a row, and the vacuum 
ash tank is liable to blow up because 
of the generation of gas. In one 60,000- 
kw. piant using coal containing 15 per 
cent ash and operating at 70 per cent 
load factor it has been possible to han- 
dle all the ashes with two storage-bat- 
tery locomotives, industrial cars and 
two men, Mr. Funk declared. 

N. W. Elmer pointed out that disposal 
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of ash will be a serious problem for al!) 
to consider if powdered fuel becomes 
more extensively used. 

In congested sections it is becom- 
ing a very big problem how to dispose 
of ashes, I. E. Moultrop declared. In 
such places big ash pits are imperative 
Furthermore, the ash-handling equip- 
ment must be simple and should not 
break down easily. The ash hoppers 
should be high enough to permit rail- 
way cars, trucks or industrial cars to be 
run under them to remove the ashes. 
In emergencies the ashes can _ be 
dumped on this floor and removed later. 

At Cleveland industrial cars and a 
skip hoist are employed to handle ashes, 
asserted T. Mainz. In emergencies the 
ashes are dumped on the floor. The 
speaker warned against cutting down 
the size of ash pits and storage space, 

Explaining his reason for adopting 
submerged ash pits, G. G. Bell said that 
they prevent the emission of carbon 
monoxide, corrosive gases and flames 
and simplify the problem of ventilating 
the ash room. Furthermore, they cost 
only two-thirds what other ash pits 
would have cost. At the Windso1 
plant ten days’ storage is provided in 
the submerged ash pits, the contents 
being removed by a crane, conveyor and 
aérial tramway. The aérial tramway 
which has recently been installed will 
take care of conditions for some years 
to come by filling in ravines around the 
station. Ashes can be handled with 
this tramway at a cost of 25 cents per 
ton, and this cost may be reduced to 
12 to 15 cents. 

In a written communication from E. 
H. Tenney it wWes pointed out that 
freezing of gat®s on overhead ash 
hoppers during cold weather can be pre- 
vented by steam lines. 

in closing the discussion, Mr. Hunter 
pointed out that operating engineers are 
anxious to secure the largest ash pits 
possible, but monetary conditions some- 
times stand in the way. He questioned 
the economy of recovering carbon from 
ash in most plants. Despite the com- 
ments on gas and fluid ash conveyors, 
he contended that they had a definite 
field and must have consideration for 
handling fine ash or dust. Submerged 
ash pits appeal to him, he declared, for 
the reasons previously outlined; besides, 
they provide considerable storage. In 
emergencies they can be unloaded by 
locomotive cranes if sufficient headroom 
is available. Referring to the disposal 
of ashes in powdered-fuel plants, he 
pointed out that John Anderson of Mil- 
waukee has claimed that he has been 
able to remove 50 to 100 per cent of the 
ashes by washing the flue gases. He in- 
sisted that more consideration must be 
given to the problem of handling ashes 
in small plants. 


MATERIAL-HANDLING EQUIPMENT 


A report was submitted by the com- 
mittee delegated to develop formulas 
for calculating the investment justi- 
fied in material-handling equipment, the 
yearly cost of maintenance and the 
yearly profits. Mr. Hunt pointed out that 
the formulas are very simple to use but 
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cannot be presented without consider- 
able explanation. 


STOKER SYMPOSIUM AROUSES INTEREST 


A profitable session was held under 
the direction of the fuels division, with 
Prof. L. T. Breckenridge in the chair. A 
symposium on stokers was presented 
in the shape of four phases, which 
outlined in detail the field, the op- 
erating possibilities, the installation 
methods and the development of the 
modern types of stokers. T. A. Marsh 
discussed the development and use of 
the modern chain-grate stoker and 
showed how greater boiler capacity can 
be obtained by increasing grate size 
or by increasing the draft. He gave in 
detail the operating possibilities of the 
modern chain-grate stoker for power 
purposes, including a table of results 
obtained by a number of stations 
equipped with these chain grates. 

In discussing the overfeed-type 
stoker, G. I. Bouton stated that ap- 
parently this type has reached a limit 
in a stoker having a projected grate 
area of 100 sq.ft. to 110 sq.ft. in a 
single unit capable of burning sufficient 
coal under forced draft to develop 
about 2,000 boiler-horsepower at the 
maximum. Mr. Bouton discussed the 
development and present success in 
method of operation of the front and 
side-feed types of the inclined over- 
feed stoker, and gave illustrations of 
the settings. The effect of the con- 
tent of ash in determining the fusion 
temperature was also discussed. 

H. F. Lawrence labeled his paper 
“The Design and Operation of Under- 
feed Stokers” and described briefly the 
distinctive features of the single and 
multiple retort types of underfeed 
stokers, giving illustrations of a num- 
ber of each type as well as particulars 
regarding their operation and results 
that have been obtained. The author 
accented the advisability of giving at- 
tention to the secondary feed system 
and pointed out the types of coal to 
which this type of stoker is_ best 
adapted. He also gave some very good 
curves and data showing the best types 
of fans to be used in stokers and a 
table of settings for the boilers. 

The chronological history of stoker 
development to the present day was 
the subject of a paper by A. H. 
Blackburn. 

These papers were discussed as a 
whole by many members, and much 
valuable information was obtained from 
those who have had experience with the 
several types. The consensus of opin- 
ion was to the effect that the chain- 
grate stoker was best adapted for burn- 
ing high-ash Western coal. In con- 
nection with the operation of the chain- 
grate stokers, however, T. L. Mainz 
pointed out that among points to be 
watehed is the amount of carbon in the 
ash and trouble with the seal at the end 
of the stoker. He said that the best 
results could be obtained by having a 
uniform size of coal sent to the grate 
and that this was a part of the func- 
tion of the coal-handling system. 
Another point he mentioned was that 
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The Engineer in 
Statecraft 
Dean Kimball Hails His Advent in the 


Nation’s Councils—The Business 
and the Scientific Types 


N HIS presidential address before 

the New York City convention of the 
American Society of Mechanical Engi- 
neers last Monday Dexter S. Kimball, 
dean of engineering at Cornell, dwelt 
on the increasing disposition of the en- 
gineer to play his part in public life, 
instancing Herbert Hoover and Gov- 
ernor Hartness of Vermont as conspicu- 
ous examples of this new tendency. 
After alluding to the military type and 
the legal type of political leadership, 
the first of which had passed in modern 
democracies and the second of which 
inevitably harked back to precedent 
rather than kept pace with change, 
Dean Kimball said: 

“There remain for consideration two 
other types of mind from which a new 
industrial leadership may come, namely, 
the business or financial type and the 
scientific type. The business type of 
mind with the aid and counsel of the 
legal and engineering fraternities has 
built up modern industry as we now 
see it. There can be little doubt as to 
the ability of this type of mind to plan 
and direct the larger aspects of indus- 
try along existing lines. One weakness 
lies in its apparent inability to appre- 
ciate or rather to acknowledge that a 
new industrial day has dawned in 
which industry is being viewed more 
and more as the support of human life 
and not as a means of producing pri- 
vate, corporate or state profits. If the 
new industrial leadership comes, there- 
fore, from the business world, the busi- 
ness type of mind, I believe, will have 
to be greatly modified.” 


Two TYPES OF SCIENTIFIC MINDS 


Dean Kimball then pointed out that 
future hope rested upon the scientific 
type of mind. There are two types, he 
said, one visionary, unpractical, blazing 
the way for the world by always seek- 
ing out new truths “in science, philos- 
ophy, religion and what not.” The en- 
gineering mind, he said, belongs to the 
other type. That type is interested in 
applied science and is always practical. 

“No one would presume to say that 
the engineer alone can solve the indus- 
trial riddle, but it is clear that he can 
make a very great contribution to the 
solution,” he added. “But it becomes 
increasingly clear that hope of a solu- 
tion rests with the two groups just dis- 
cussed. Whether the new leadership 
comes from one field or the other, or 
from a combination of the two, the 
problem of universal well-being offers a 
challenge and a call to duty that the 
engineer may not refuse. There is good 
reason to believe he will do his share of 
work in attaining the ultimate results 
desired. Already there are significant 
signs that he has accepted this duty.” 
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the boiler-room dirt must be eliminated 
when using forced draft under the 
chain-grate stoker. Further discussion 
brought out the fact that several types 
of the modern stoker had solved these 
problems successfully. 

H. C. Heaton of Sargent & Mundy 
pointed to results obtained by operating 
chain-grate stokers and said that one 
of the great features was to insure the 
proper spreading of the coal and that 
his experience indicated the movable 
spout as the most successful means of 
securing proper spreading. 

In a_ general discussion W. N. 
Polakov brought out the fact that in 
many cases the installation of good 
types of stokers was in itself no guar- 
antee of efficient operation. The human 
element must be considered and the 
personnel trained if good results are 
to be obtained. Mr. Roney also ac- 
cented the necessity for a skilled per- 
sonnel, and D. M. Meyers pointed out 
that, in engineering terms, a stoker’s 
efficiency was the product of the me- 
chanical efficiency by the human effi- 
ciency. He asked questions about the 
formation of clinkers on the underfeed 
type of stokers and the value of auto- 
matic control equipment and the ratio 
of combustion space to the capacity of 
a boiler, and also asked what possibil- 
ities there were of introducing stokers 
into marine practice. 

Other speakers brought up the point 
that with modern conditions for obtain- 
ing coal it is a necessity to have a 
stoker that will operate under a wide 
variation of fuel conditions and, if at 
present there are seventy-five fuels and 
five stokers, the ideal thing would be 
to have one stoker that could burn any 
of the seventy-five fuels. Discussion 
brought out the fact that this ideal 
could not be reached at present, but 
that several types of stokers could burh 
a wide variety of fuels with success ant 
efficiency. Another point brought up in 
this discussion was that the coal- 
handling equipment is a oart of the 
stoker problem and that the furnace 
setting in particular is very important 
to insure proper upkeep of furnace re- 
fractory material and the arrangement 
of the material in the furnace. Devices 
for obtaining best operation for a given 
type of stoker and for getting rid of 
ash and clinker were discussed. O. P. 
Hood mentioned, incidentally, that a 
committee was at work to try to 
standardize engineering details in an 
anti-smoke ordinance. 


QUESTION THE USE OF AUTOMATIC 
EQUIPMENT 


One of the most interesting points 
in the discussion was regarding the 
necessity and advantage of using auto- 
matic stoker control equipment. The 
points brought out were to the effect 
that it was almost a necessity to afford 
the boiler-room employees proper train- 
ing facilities, meters and instruments. 
Automatic equipment, it was pointed 
out, is a safeguard in regard to pres- 
sure maintenance. In many ways it is 
far from ideal, but much may be ex- 
pected as it is developed. The parallel 








1290 


ELECTRICAL WORLD 


VoL. 80, No. 24 





operation of boilers and fans with con- 
trol based only on steam pressure was 
mentioned as decidedly a makeshift 
proposition at the present time, but sev- 
eral members maintained that by using 
a certain number of the boilers to main- 
tain pressure with manual control of 
firing maintenance on the remainder 
of the boilers a good combination for 
obtaining reliable and efficient operation 
would be gained. 


INDUSTRIAL EDUCATION AND TRAINING 


One session of the meeting was de- 
voted to the education and training of 
men for the industries. This was taken 
up from the standpoint of the corre- 
spondence school, extension course and 
apprentice course in industries, and very 
valuable material along these lines was 
compiled and presented by a committee. 
The statistical information afforded an 
indication of the great increase in train- 
ing men for the industries. 


BAFFLING THE BOILERS 


Results of extensive tests on large 
type W Stirling boilers at Detroit to 
determine the effects of different baffle 
arrangements, grades of coal, banking 
methods, intervals between blowing of 
flues and methods of operating dur- 
ing low-load periods were presented by 
P. W. Thompson. As a result of these 
tests the boilers have been rebaffied 
with considerable improvement in effi- 
ciency and degree of superheat, and the 
Babcock & Wilcox Company has de- 
veloped a new design of this type of 
boiler. The baffling arrangement se- 
lected exposed two layers of tubes to 
the radiant heat of the furnace and al- 
lowed the gases to cross the inner bank 
of tubes at the top, pass the super- 
heaters and then return along the 
outer bank of tubes to the stack. With 
this arrangement an average increase 
of 50 deg. F. in superheat was ob- 
tained, the flue-gas temperature was 
reduced 70 deg. and the draft was re- 
duced 38 per cent. 

Changes of the extension grates did 
not have the desired effect, although it 
is believed that further study will de- 
velop better arrangements of air open- 
ings and possibly reduce ash-pit losses. 
Air leakage from the chamber below the 
stokers was found to be as much as 25 
per cent at high ratings. As much as 
2.6 per cent increase in efficiency was 
obtained with the best coal tested, but 
clinker trouble was experienced, so that 
one of the grades giving only 0.6 per 
cent increase in efficiency was pref- 
erable. Energy for boiler auxiliaries 
averaged between 0.7 and 1.6 per cent 
for light load and 170 to 200 per cent 
rating. Considering all economic fac- 
tors, twelve and a half hours was de- 
termined as the most desirable interval 
between blowing of flues. The coal re- 
quired for banking in excess of four 
hours was found to be 8,600 + 105 x 
hours for floating bank and 8,000 + 280 
<x hours for dead bank. A study of 
heat absorbed indicated that five rows 
of tubes between the upper center drum 
and each mud drum and ten rows of 
tubes in the outer banks are more de- 


sirable than are the present arrange- 
ments. 

In the discussion of this paper great 
commendation was expressed concern- 
ing the accuracy and value of the inves- 
tigation. The expense of such tests, 
while great, is well justified by the 
higher efficiency and superheat ob- 
tained, declared Dr. Jacobus. 


DETERMINATION OF PIPE BENDS 


As a result of mathematical study 
and tests, Sabin Crocker and Sterling 
S. Sanford presented charts which can 
be used in selecting the proper size and 
shape of bends to care for a given ex- 
pansion and in determining the force 
exerted by a bend in state of deflection. 
In general the authors recommend bends 
of larger dimensions than ordinarily 
used. Their figures are said to be on 
the side of safety. In some cases the 
bends tested showed greater flexibility 
than was anticipated. 

While the contribution of Crocker and 
Sanford was commended, attention was 
directed by at least two speakers to 
apparent oversights that make the 
calculated results differ from test re- 
sults. The advisability of considering 
expansion loops made of straight pipes 
was suggested by a few speakers. Some 
questions were raised regarding the 
effect of pressure and temperature on 
the flexibility and stress in pipe bends. 

W. B. Campbell contended that even 
some of the conclusions from actual 
tests are not accurate because they are 
based on ideal conditions. 

This contention was carried stil] 
farther by Robert Crane, who said that 
the assumption that the neutral fiber 
runs through the center of the pipe 
bend does not result in accurate con- 
clusions. Furthermore, he contended 
that the fact that some of the calculated 
results were greatly different from test 
results should be sufficient reason for 
thoroughly investigating the cause. 

More attention must be given to 
flexibility of and stress in pipe bends, 
asserted F. Hodgkinson. Flexibility can 
often be obtained with loops composed 
of straight pipes instead of fancy bends. 
to permit alignment of pipes more con- 
sideration must be given to torsional 
flexibility and means for allowing it. 

J. V. Brady related some trouble with 
bends which had not been properly an- 
nealed. They tended to straighten after 
being placed in service. He also ad- 
vocated more consideration of straight- 
pipe loops, saying that no excessive 
pressure drops had been experienced 
with an extensive installation of such 
expansion loops at Hell Gate. 

Mr. Whitney called attention to some 
U bends which did not allow the deflec- 
tion calculated, whereas double-U bends 
allowed more than twice the deflection. 
He contended that designers need not 
fear ripples or buckling on the inside of 
pipe bends since they reduce stress in 
outside fibers and increase flexibility. 
Seamless tubing was urged for bends 
requiring large-diameter pipe, because 
with its use there is not the danger of 
rupturing the outside of the bends. 

John Stevens referred to installations 


in which flanges had failed withcut the 
bends showing signs of weakness. In 
Europe, he pointed out, reservoirs are 
being extensively installed between the 
steam mains and the turbines. Duplica- 
tion of such practice was recommended 
in this country. 

George Orrok raised a question re- 
garding the effect of operating steam 
pressures and temperatures on the fiber 
stress and deformation in pipe bends. 


FEED HEATING FOR HIGH THERMAL 
EFFICIENCY 


The problem of determining the cor- 
rect feed-water temperature for high 
thermal efficiency was presented by Linn 
Helander. He considered a 25,000-kw. 
station, investigating the conditions 
when using single-stage and multiple- 
stage condensate heaters, both with and 
without economizers and treating the 
subject from the viewpoint of thermal 
efficiency only. For power plants using 
single and multiple stage heaters of the 
condenser type, the temperature of the 
boiler-feed water as it leaves the heater 
should not be less than 150 deg. F. 
when using economizers and not more 
than 260 deg. F. when not using econo- 
mizers. Heat balances showed that 
when using single-stage heating and no 
economizers ‘better results were ob- 
tained from heating the feed water by 
combining steam from the house tur- 
bine and that bled from the main unit 
than when using the steam from a 
house turbine alone. Double-stage heat- 
ing with no economizers also showed 
better thermal efficiencies when using a 
larger amount of steam from the main 
unit than from the house turbine. 

The increasing tendency to bleed the 
main units for heating the feed water 
with the consequent decrease in use of 
house turbines was the keynote of the 
discussion. W. M. Keenan said that in 
the new Brooklyn Edison plant the 
heaters will be supplied with steam by 
bleeding the main turbines. He pointed 
out that for a single stage the best 
bleeding point is between 20 lb. and 30 
Ib. absolute pressure. For two stages 
the best points are 12 lb. and 100 Ib. 
absolute pressure, respectively. 

Commenting on modern practice as to 
the use of house turbines, Prof. A. 
G. Christie said that in the future large 
stations will use one or possibly two of 
these turbines, the main supply of steam 
for heaters being taken from the main 
turbines. O. F. Junggren and F. 
Hodgkinson both expressed the same 
opinion basing their remarks on the 
fact that much better over-all efficiency 
can be obtained by bleeding the main 
units. Ideal operating conditions, ac- 
cording to Mr, Junggren, depend on pro- 
ducing the maximum power in the tur- 
bine and heating the feed water to 
the limit by bleeding. Mr. Hodgkinson 
pointed out that turbines of modern 
design are now provided with four 
bleeding points, namely, 140 deg. F., 
200 deg. F., 50 Ib. and 120 lb. absolute 
pressure. 


HIGHER PRESSURES AND TEMPERATURES 


Higher steam pressures and tempera- 
tures were the subject of considerable 
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discussion. Two papers on the subject 
were presented—one by George A. 
Orrok and W. S. Morrison (published 
in considerable detail in the Dec. 2 issue 
of the Electrical World); the other by 
B. N. Broido. In the latter paper were 
given results of tests to determine the 
heat-transmission coefficients of bare 
and covered pipes at different steam 
velocities, superheats and _ pressures. 
Suggestions were made regarding 
velocities to select for best economy of 
transmission. 

The discussion from the floor went 
into practically every phase of this 
subject—early attempts at high pres- 
sure operation, the question of whether 
higher pressures and temperatures are 
the way to greater economy, need of 
balancing fixed charges against fuel 
cost, possible effect on continuity of 
operation, effect of prolonged high tem- 
perature on metals, value of alloys for 
fittings, serious problems with pipe 
flanges, experiences with high pressures 
and temperatures in the oil distillery 
field, need of standardizing pipe fittings, 
economy of regenerative cycles or 
superheating between stages, higher 
pressures versus refinement in opera- 
tion and the use factor of turbines. 
Every one agreed that reliability and 
continuity of operation are paramount 
and that efficiency, flexibility of opera- 
tion and simplicity rank about on a par 
in consideration of any new design. 

O. F. Junggren contended that past 
experience has not indicated so far that 
we have reached the economic limit of 
pressure, and that engineering in- 
genuity can be expected to solve all 
problems. 

H. D. Hibbard emphasized the neces- 
sity of investigating the effect of con- 
tinued high temperatures on the elastic 
limit and tensile strength of metals. 
Gun steel, he declared, reaches its maxi- 
mum tensile strength at 950 deg.— 
about 300 deg. above steel used in power 
plants. 

Dr. D. S. Jacobus pointed out that 
the problem in using higher pressures 
and temperatures is more with pipe 
fittings and flanges than anything else, 
owing to the falling off in elastic limit. 
Flanges must not spring or distort and 
hence they cannot have an extreme 
overhang. 

Referring to experience in the oil- 
distillery field with high pressures and 
temperatures, Mr. Millikan declared 
that valves have been in _ successful 
operation at pressures and temperatures 
up to 1,200 lb. and 1,000 deg. superheat 
respectively. The chief requirement in 
such valves is that they shall be made 
of acid open-hearth steel, be sym- 
metrical and have no flat surfaces and 
be carefully annealed. 

W. J. Wohlenberg contended that 
there is no need of economizers if the 
regenerative cycle is used. Mr. Orrok 
maintained that the more times steam 
is taken from an expansion stage and 
returned to the input side the higher 
the economy will be. 

Several speakers, notably I. E. Moul- 
trop, contended that before going to 
higher pressures and temperatures more 


attention should be given to refinements 
in operation, John Stevens presented 
curves which indicated the effect of coal 
cost and load factor on efficiency and 
first cost, while Peter Junkersfeld called 
attention to the use factor of a number 
of turbine installations running from 
twenty to thirty hours per year up to 
six thousand to seven thousand hours 
per year. He pointed out that whereas 
the use factor of one-year-old turbines 
may be only 44 to 58 per cent, it drops 
off rapidly as the turbines get older, 
owing to the economy of using a more 
modern turbine. 

On Wednesday night the American 
Society of Mechanical Engineers held 
a joint meeting with the American Eco- 


nomic Association. E. M. Herr, presi- 
dent Westinghouse Electric & Manu- 
facturing Company, and Prof. W. C. 
Mitchell of Columbia University were 
the principal speakers. 





Kentucky Association of 
Public Utilities 


Assembling at the Phoenix Hotel and 
the University of Kentucky, Lexington, 
Ky., on Tuesday, Dec. 12, for its an- 
nual meeting, the Kentucky Association 
of Public Utilities will listen to an 
excellent program of addresses by 
prominent representatives of utilities 
and other industries. 





National N. E. L. A. Committees Meet 


Public Policy, Customer Ownership, Water-Power Development, 
Business Promotion and Executive Activities Bring More 
than a Hundred Leading Executives to Headquarters 


ORE than one hundred leading 

executives of the electric light 
and power companies of the country 
attended a series of meetings of the 
principal committees of the National 
Electric Light Association in New York 
City on Dec. 4, 5 and 6. These were 
the meetings of the public policy com- 
mittee, the national executive commit- 
tee, the Public Relations National Sec- 
tion executive committee, the customer 
ownership committee, the water-power 
development committee and the Joint 
Committee for Business Development. 

At the public policy committee meet- 
ing all matters pertaining to public re- 
lations and the general policy of the in- 
dustry were discussed and recommenda- 
tions thereon made to the national ex- 
ecutive committee. 

A report covering the activities of 
the Public Relations National Section 
was made by Chairman H. T. Sands and 
all of these activities were approved by 
the public policy committee. Mr. Sands 
reported that the executive committee 
of his section recommended the con- 
tinuation of the association’s good-will 
advertising program during 1923. After 
discussion the recommendation was ap- 
proved by the public policy committee, 
which agreed to underwrite the amount 
necessary to carry on the program. 

Chairman John W. Lieb of the joint 
fuel committee reported that through 
representation in Washington the Na- 
tional Utilities Association had been 
able to assist public utilities in all parts 
of the country in continuing operation 
of their plants during the recent coal 
shortage and that this activity was con- 
tinuing through the present crisis. He 
reported that the fact-finding commis- 
sion appointed by President Harding to 
investigate the coal industry has re- 
quested the joint fuel committee to 
make a report to that commission re- 
garding the utility situation. 

The public policy committee appointed 
a sub-committee consisting of the chair- 
man (Martin J. Insull), S. Z. Mitchell 
and R. H. Ballard to pass upon the 


statement of approval of the customer- 
ownership program which is to be pre- 
pared by the customer ownership com- 
mittee. This will include a plan for 
policing the securities issues of the in- 
dustry in order to safeguard the public 
against fraudulent or valueless issues. 

Announcement was made that the 
radio committee had appointed a sub- 
committee to take up details of im- 
portant technical and commercial ques- 
tions with respect to carrier current 
and that a report from this sub-com- 
mittee may be expected at the next 
meeting. 





Customer Ownership Alive 


Great Interest Being Manifested by 
the General Public in Utility 
Securities 

ALES of electric light and power 

company securities to customers and 
the public at large will be in excess of 
$175,000,000 during 1922 and are ex- 
pected to reach a total of $250,000,000 
during 1923, according to reports and 
estimates received by the customer- 
ownership committee of the N. E. L. A. 
during a meeting at national headquar- 
ters on Dec. 4 and 5. Almost all the 
members of the committee were present, 
and each reported the amount of sales of 
preferred and common stock issued by 
his company and by companies in the 
same district of which he had knowl- 
edge. The aggregate was $114,000,000. 
In addition, it was reported that one 
of the leading bond houses estimated 
that bond issues for 1922 would exceed 
$550,000,000, bringing the total amount 
of securities issued and sold during 
1922 up to approximately $725,000,000, 
with a probability that the total is 
many million dollars in excess of this 
amount. 

Every effort will be made by the 
committee representing the N. E. L. A. 
and working in conjunction with com- 
mittees from the Investment Bankers’ 
Association and the National Associa- 
tion of Railway and Utilities Commis- 
sioners to police the issuance of securi- 








1292 





ties by electric light and power com- 
panies in an effort to protect the public 
from possible activity by unscrupulous 
persons or corporations seeking to take 
advantage of the increased favor elec- 
tric light and power securities are en- 
joying in the investment field. 

Both the national executive commit- 
tee and the public policy committee 
have indorsed the movement and the 
plan outlined by the customer-owner- 
ship committee for its furtherance. 


—_—@——— 


Joint Committee Is Busy 


Formation of Local Committees and 
Provisions Made for Additional 
Literature 


ORMATION of local committees to 

act as clearing houses for the elec- 
trical industry in each of 749 cities and 
towns where the Joint Committee for 
Business Development is now repre- 
sented was planned at a meeting of the 
committee held in New York City on 
Dec. 5. It was decided to send letters 
to representatives of the committee 
throughout the country, requesting 
them to form committees of three or 
more members in their communities to 
put into action the plans of the busi- 
ness development movement and to fur- 
nish information regarding local con- 
ditions in the electrical industry. These 
committees will act as clearing houses 
for both national and local matters, 
handling statistical data, furnishing 
information and making recommenda- 
tions. 

It was announced that 1,100 question- 
naires sent out by the Electrical Supply 
Jobbers’ Association and the Associa- 
tion of Electragists International have 
been returned, and the information is 
now being compiled at headquarters. 

Wiring came in for much attention 
at the session. Authority was given 
for the issuance of a pamphlet on wir- 
ing, discussing methods for local cam- 
paigns and calling to the attention of 
local electrical interests the importance 
of high standards of wiring and the 
necessity of more convenience outlets. 

It was reported that the Georgia 
Electrical Association at its meeting 
on Nov. 29 had devoted much time to 
a wiring conference and that the 
Georgia Railway & Light Company and 
the Alabama Power Company plan to 
call meetings of commercial men in 
Atlanta and Birmingham to discuss 
wiring programs for the communities 
in which they operate. 

The committee was informed that 
P. B. Zimmermann, chairman of the 
electrical lighting department, was pre- 
paring a prospectus on home lighting 
and another on commercial lighting. 
Chapters on industrial heating are be- 
ing prepared by C. K. Nichols, chair- 
man of the industrial heating and 
melting department. A prospectus on 
industrial cooking is being compiled by 
C. E. Greenwood, chairman of the 
domestic and industrial appliance de- 
partment. 

L. L. Holding of the Public Service 
Company of New Jersey and Charles 
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R. Skinner of the New York Edison 
Company were made members of the 
committee, the former becoming chair- 
man of the power department and the 
latter chairman of the electrical trans- 
portation department. 


> 


Progress on Many Lines 


Executive Committee Hears Good 
Reports on Inductive Co-ordina- 
tion and Other Work in Hand 


OMPLETION of a set of rules of 

practice and procedure in line with 
the joint agreement on principles of in- 
ductive co-ordination between the Amer- 
ican Telephone & Telegraph Company 
and the N. E. L. A. was announced by 
R. F. Pack, fourth vice-president of the 
N. E. L. A. and a member of the engi- 
neering sub-committee on inductive 
co-ordination, at a meeting of the na- 
tional executive committee of the N. E. 
L. A. at headquarters on Dec. 6. It is 
believed that this will result in facilitat- 
ing the development of both industries 
as it will remove one of the great 
causes of delay in construction and ex- 
tension work in many parts of the 
country. 

The attendance at the executive com- 
mittee meeting was the largest this 
year, representatives being present 
from every section of the country and 
from all divisions. 

Chairman H. K. Mohr of the member- 
ship committee reported a net increase 
of seventeen members since June 30. 

A report upon national activities was 
made by Executive Manager Ayles- 
worth, who requested those present to 
urge upon officers of the several divi- 
sions they represent the desirability 
of those divisions fixing the dates of 
their conventions so that they will not 
in any way conflict with the national 
convention. Fe also urged that every 
effort be made to have the several state 
commissions adept the amended classi- 
fication of acc»unts which was adopted 
by the Naticual Association of Railway 
and Utilities Commissioners. 

A symposium of conditions through- 
out this country and Canada was pre- 
sented by the representatives of the 
several divisions. All reports  indi- 
cated a very healthy growth in the elec- 
tric light and power industry, and par- 
ticularly a growing understanding be- 
tween utilities and the public, with re- 
sultant better public relations and easier 
financing conditions, which in turn 
mean more rapid development of elec- 
tric light and power facilities. 

An interesting outline of the Cali- 
fornia water and power act campaign 
was presented by Past-president R. H. 
Ballard, who gave entire credit for the 
defeat of this act to the citizens’ com- 
mittee and the hundred thousand se- 
curity holders of the electric light and 
power companies in California. 

Reports showing progress were pre- 
sented by the chairman of the four na- 
tional sections. Each outlined in a gen- 
eral way the subjects to be covered in 
the reports at the national convention 
in New York in June. 
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Chairman Hogue of the Commercial] 
Section announced that, in co-operation 
with manufacturers of electric vehicles, 
a school for salesmen of electric vehicles 
will be opened within the next few 
weeks. 

The committee approved the national 
advertising recommendations of the 
Public Relations National Section and 
the public policy committee and appro- 
priated sufficient money to carry on the 
program during 1923. 

Announcement was made by H. P. 
Liversidge, representing Chairman R. 
F. Schuchardt of the Technical National 
Section, that a revision of the “Meter- 
man’s Handbook” has been completed, 
and the executive committee authorized 
the publication of this handbook, which 
will be ready early next year. 

A résumé of the work of the Joint 
Committee for Business Development 
was given by Chairman E. W. Lloyd, 
and the executive committee approved 
of the work already done and of plans 
now completed to give further impetus 
to the movement. 

With the approval of the executive 
committee, President Smith appointed 
John W. Lieb as N. E. L. A. representa- 
tive in the United States Chamber of 
Commerce delegation to the second gen- 
eral conference of the International 
Chamber of Commerce in Rome, Italy, 
March 19 to 26, 1923. 


———_———— 


Public Relations Prosper 


N. E. L. A. Committee Reports Addi- 
tional Bureaus of Information 


and Model Laws 


——. of the National 
Electric Light Association’s na- 
tional good-will advertising program 


during the year 1923 was recommended 
by the executive committee of its Public 
Relations National Section at its meet- 
ing at national headquarters on Monday, 
Dec. 4. The recommendation to the 
national executive committee was that 
not less than $75,000 should be appro- 
priated and that the importance of 
customer ownership, the value of the 
service and the tremendous develop- 
ment now being Carried on be stressed 
in the advertising copy. The meeting 
was regarded by Chairman H. T. Sands 
as perhaps the most important meeting 
of the section’s executive committee 
during the present administrative year. 
It was exceptionally well attended. 

The Information Bureau organization 
committee reported that two additional 
committees will be organized and in 
operation within the next month or 
six weeks, one for Pennsylvania and 
the other for Louisiana and Mississippi, 
with headquarters at New Orleans. 
John A. Britton. speaking on behalf 
of the California delegation present, 
voiced the belief that California is in 
need of a bureau on public utility infor- 
mation and that one would be organized 
within the next few months. 

In commenting upon the work oi 
the women’s committee, Franklin T. 
Griffith of the Portland (Ore.) Railway, 
Light & Power Company spoke of the 
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interest that has been aroused by 
women employees in the activities of 
the Portland company and in the many 
domestic applications of electricity. 
Many women have joined the thirty-two 
women’s organizations in Portland and 
the surrounding territory, so that when- 
ever a discussion of electricity or the 
electric light and power company comes 
up at any of the meetings these women 
are prepared to refute misstatements. 

Chairman P. L. Thomson of the man- 
ufacturers’ advertising committee stated 
that his company—the Western Electric 
Company—is to continue its good-will 
program and expressed the belief that 
other manufacturing companies will 
continue to participate if the N. E. L. A. 
decides to continue its part in the pro- 
gram. 

John C. Parker of the Brooklyn 
Edison Company, chairman of the com- 
mittee on co-operation with educational 
institutions, suggested an annual meet- 
ing of from three to five days during 
the summer vacation or during the 
Christmas recess which would be at- 
tended by college professors, at which 
time brief but complete information 
in the form of lectures touching upon all 
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phases of the electric light and power 
business would be given. 

M. S. Sloan of the Brooklyn Edison 
Company outlined the educational work 
being done by his company in co-oper- 
ation with the faculty and students of 
the Brooklyn Polytechnic Institute. A 
model law legalizing the investment of 
savings banks and trust funds in elec- 
tric light and power utilities securities 
will be introduced in the New York 
State Legislature at the request of the 
State Savings Bank Association. Ac- 
cording to Mr. Sloan, who is chairman 
of the committee on relations with 
financial ingtitutions, there is $3,000,- 
000,000 on deposit in New York savings 
banks and the savings banks themselves 
are eager for a wider field for the 
investment of surplus funds which at 
present are lying idle. 

Speaking for W. W. Freeman, chair- 
man of the committee on uniformity of 
state regulatory laws, Executive Man- 
ager Aylesworth reported that the draft 
of the model law is virtually completed. 

Chairman Sands announced that the 
next meeting of the executive com- 
mittee of the association would be held 
in Chicago in March, 1928. 





Charles A. Coffin Foundation Is Set Up 


General Electric Company Creates Fund of $400,000 in Honor of Its 
Founder, to Provide Rewards for Its Employees and for Utility 
Companies and Aid for Education and Research 


NDER date of Dec. 2, the president 

of the General Electric Company 
issued the following letter in explana- 
tion of the Charles A. Coffin Founda- 
tion, just established by the directors 
of the company: 

“On May 16, 1922, Charles A. Coffin, 
in his seventy-eighth year, retired from 
the active leadership of the General 
Electric Company. Mr. Coffin has been 
identified with the development of the 
electrical industry since 1882. He was 
the founder and creator of the General 
Electric Company, of which he has been 
the inspiration and leader for thirty 
years. As an expression of apprecia- 
tion of Mr. Coffin’s great work not only 
for the General Electric Company but 
also for the entire electrical industry, 
and with the desire to make this ap- 
preciation enduring and constructive, 
as Mr. Coffin’s life and work have been, 
the board of directors of the General 
Electric Company created on his retire- 
ment and now desire to announce ‘the 
Charles A. Coffin Foundation.’ 

“GERARD SWOPE, President.” 


The following account of the objects 
of the fund and the methods that will 
be followed in its administration was 
given out by the company: 

“By action of its board of directors, 
the General Electric Company has set 
aside a fund of $400,000, to be known 
as the ‘Charles A. Coffin Foundation,’ 
the income from which, amounting to 
approximately $20,000 per year, will be 
available for encouraging and reward- 
ing service in the electrical field by 


the award of prizes to the company’s 
employees and by giving recognition to 
lighting, power and railway companies 
for improvement in service to the pub- 
lic, fellowships to graduate students and 
funds for research work at technical 
schools and colleges. 

“The foundation will be controlled 
and administered by a foundation com- 
mittee appointed by the board. This 
committee, within the limits of the pur- 
poses for which the foundation is 
created, will have power to change the 
conditions applicable to the distribution 
of the fund and the amounts for each 
particular purpose. 


How THE INCOME WILL BE USED 


“The committee proposes to dis- 
tribute the income of the foundation as 
follows: 

“First—Eleven thousand dollars in 
prizes for the most signal contributions 
by employees of the General Electric 
Company toward the increase of its 
efficiency or progress in the electrical 
art. Particularly, the prizes are further 
to encourage suggestions from work- 
men. With each prize the company will 
give a certificate of award. Foremen’s 
prizes are to be awarded for the best 
department, taking into account its ap- 
pearance, efficiency of operation and 
conditions which add to the better con- 
duct of the work and the welfare of the 
employees. All employees of the com- 
pany, except executive officers, heads of 
departments, works managers, super- 
intendents, district office managers and 
similar executives are eligible for such 
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prizes. In works where employees’ rep- 
resentation has been adopted such 
representatives will co-operate with the 
prize committee in awarding prizes. 


REWARDS TO UTILITY COMPANIES 


“Second—A gold medal, to be known 
as the Charles A. Coffin medal, will be 
awarded annually to the public utility 
operatmg company within the United 
States which during the year has made 
the greatest contribution toward in- 
creasing the advantages of the use of 
electric light and power for the con- 
venience and well-being of the public 
and the benefit of the industry. The 
company receiving the medal will also 
receive $1,000 for its employees’ benefit 
or similar fund. A committee to be 
named by the National Electric Light 
Association and known as the Charles 
A. Coffin prize committee of the 
National Electric Light Association, 
which shall consist of its president, the 
chairman of its public policy committee 
and a third member nominated by them, 
will award this medal, acting with the 
advice and co-operation of a committee 
appointed by the foundation committee. 
The expenses of the committee are to 
be paid out of the income of the 
foundation. 

“Third—A gold medal, to be known 
as the Charles A. Coffin medal, will be 
awarded annually to the electric rail- 
way company within the United States 
which during the year has made the 
greatest contribution toward increasing 
the advantages of electric transporta- 
tion for the convenience and well-being 
of the public and the benefit of the in- 
dustry. The company receiving the 
medal will also receive $1,000 for its 
employees’ benefit or similar fund. 

“A committee to be named by the 
American Electric Railway Association 
and known as the Charles A. Coffin 
prize committee of the American Elec- 
tric Railway Association, which shall 
consist of its president, the chairman 
of the committee on policy and a third 
member nominated by them, will award 
this medal, acting with the advice and 
co-operation of a committee appointed 
by the foundation committee. The ex- 
penses of the committee are to be paid 
out of the income of the foundation. 

“Fourth— Five thousand dollars is to 
be awarded annually for fellowships to 
graduates of American colleges and 
technical schools who, by the character 
of their work and on the recommenda- 
tion of the faculty of the institution 
where they have studied, could with 
advantage continue their research work 
either here or abroad; or some por- 
tion or all of the fund may be used 
to further the research work at any 
of the colleges or technical schools in 
the United States. The fields in which 
these fellowships and funds for research 
work are to be awarded are electricity, 
physics and physical chemistry. A 
committee appointed by the foundation 
committee will award such fellowships 
and funds for research work, with the 
advice and co-operation of a committee 
of three, one to be appointed by each 
of the following: National Academy 
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of Sciences, American Institute of Elec- 
trical Engineers and Society for the 
Promotion of Engineering Education. 
This committee is to be known as the 
Charles A. Coffin fellowship and re- 
search fund committee, and the fellow- 
ships are to be known as the Charles 
A. Coffin fellowships. The expenses of 
the committee are to paid out of the 
income of the foundation. 

“Fifth—In each annual report of the 
General Electric Company a statement 
will be made of the awards under the 
Charles A. Coffin Foundation, and other 
publicity will be given to such awards. 


FORMATION OF COMMITTEES 


“The Board of Directors of the Gen- 
eral Electric Company has appointed 
as the Charles A. Coffin foundation 
committee the following officers of the 
company: A. W. Burchard, J. R. Love- 
joy, E. W. Rice, Jr., Gerard Swope and 
O. D. Young. 

“The advisory committee of the Gen- 
eral Electric Company will administer 
the fund within the organization of the 
General Electric Company. The follow- 
ing committees to administer the fund 
and to act with organizations outside 
the company have been appointed: 

“Committee to co-operate with the 
National Electric Light Association— 
A. H. Jackson, vice-president; J. R. 
Lovejoy, vice-president. 

“Committee to co-operate with the 
American Electric Railway Association 
—J. G. Barry, vice-president; A. H. 
Jackson, vice-president. 

“Committee to co-operate with the 
National Academy of Sciences, Amer- 
ican Institute of Electrical Engineers 
and the Society for the Promotion of 
Engineering Education—E. W. Rice, Jr., 
honorary chairman; A. H. Jackson, 
vice-president; W. R. Whitney, director 
of research laboratory.” 


—_—@— 


Hoover Urges Quick Action 
on Colorado Pact 


HD ratification of the Colorado 
River pact signed at the conclusion 

of a hearing before the Colorado River 
Commission at Sante Fé, N. M., on 
Nov. 24 was urged by Secretary Hoover, 
chairman of the commission, in a state- 
ment issued at Los Angeles last week. 
“The foundation has been laid for a 
great American conquest,” declared 
Mr. Hoover. “The harnessing of the 
giant Colorado River will follow the rati- 
fication of the pact by the seven states 
of the Colorado River basin. Then the 
Southwest will come into its magnifi- 
cent heritage of power and life-giving 
water, and all the nation will be vastly 
benefited. The first step is to settle 
the controversy between the upper and 
the lower districts of the Colorado 
basin. There can be no development 
until this is settled. Ratification by 
the states of the pact agreed upon by 
the Colorado River Commission will 
speedily accomplish this. If the mat- 
ter is forced upon the Supreme Court, 
it may require years. The next step 
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will be the construction of a control 
dam in the lower reaches of the river. 
The commission adopted a resolution 
urging Congress to proceed toward the 
immediate construction of the control 
works.” 

While the commission made no 
recommendation concerning the site of 
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the dam, Mr. Hoover said he favored 
its construction at or near Boulder 
Canyon. He was emphatic in stating 
that there was no need to quarrel over 
the division of the water and said that 
the big thing about the compact is that 
it breaks the blockade on development 
of the whole river. 





Colorado River Treaty a Simple Document 


Total of 7,700,000 Acre-Feet a Year Apportioned to Each of the 
Two Basins, with Right of Increase by 1,000,000 
Acre-Feet a Year to Lower Basin 


HE full text of the compact ac- 

cepted by the Colorado River Com- 
missioners at their Santa Fé meeting, 
the successful result of whose delibera- 
tions was reported in the Electrical 
World for Nov. 25, comprises only 
eleven articles and is free from techni- 
cal or legal verbiage. As indicated last 
week, it divides the territory watered by 
the Colorado and its tributaries into 
two basins. The upper basin includes 
the territory drained by the Colorado 
above Lee Ferry and the _ lower 
basin the territory drained by the Colo- 
rado below Lee Ferry, Lee Ferry being 
a point one mile below the mouth of the 
Paris River. Colorado’s and Wyo- 
ming’s interests thus lie in the upper 
basin, California’s and Nevada’s in the 
lower basin, and Arizona’s, New Mex- 
ico’s and Utah’s in both. The total 
amount of water apportioned to each 
basin is 7,700,000 acre-feet per annum, 
with the right of increase of use by 
1,000,000 acre-feet accorded to the 
lower basin. Navigation is _ subordi- 
nated to use for domestic, agricultural 
and power purposes, and power is 
subordinated to domestic and agricul- 
tural purposes. The upper basin is not 
to take more than 75,000,000 acre-feet 
in any consecutive period of ten years. 
If Mexican rights to Colorado River 
water shall be later recognized by the 
United States and cannot be supplied 
from the surplus flow, then the two 
basins shall share equally in making 
up the deficiency. 


THE TREATY IN FULL 


The treaty now awaits ratification by 
Congress and the seven states con- 
cerned. Its provisions follow in full: 

“The States of Arizona, California, 
Colorado, Nevada, New Mexico, Utah 
and Wyoming have resolved to enter 
into a compact under the act of the 
Congress of the United States of Amer- 
ica approved Aug. 19, 1921 (42 Statutes 
at Large, page 171), and the acts of 
the legislatures of the said states, and 
have through their governors appointed 
as their commissioners S. W. Norviel 
for the State of Arizona, W. F. Mc- 
Clure for the State of California, Delph 
E. Carpenter for the State of Colorado, 
J. G. Serugham for the State of Ne- 
vada, Stephen B. Davis, Jr., for the 
State of New Mexico, R. E. Caldwell 
for the State of Utah, Frank C. Emer- 
son for the State of Wyoming, who 
after negotiations participated in by 


Herbert Hoover, appointed by the Pres- 
ident as the representative of the 
United States of America, have agreed 
upon the following articles: 

“Article I. The major purposes of 
this compact are to provide for equi- 
table division and apportionment of the 
use of the waters of the Colorado River 
system, to establish the relative impor- 
tance of different beneficial uses of 
water, to promote interstate comity, to 
remove causes of present and future 
controversies, and to secure the ex- 
peditious agricultural and industrial 
development of the Colorado River 
Basin, the storage of its waters and 
the protection of life and property from 
floods. To these ends the Colorado 
River basin is divided into two basins, 
and an apportionment of the use of 
part of the water of the Colorado River 
system is made to each of them with 
the provision that further equitable ap- 
portionments may be made. 


DEFINITION OF TERMS 


“Article II. As used in this compact: 
(A) The term ‘Colorado River system’ 
means that portion of the Colorado 
River and its tributaries within the 
United States of America. (B) The 
term ‘Colorado River basin’ means all 
of the drainage area of the Colorado 
River system and all other territory 
within the United States of America to 
which the waters of the Colorado River 
system shall be beneficially applied. 
(C) The term ‘states of the upper di- 
vision’ means the States of Colorado, 
New Mexico, Utah and Wyoming. (D) 
The term ‘states of the lower division’ 
means the States of Arizona, California 
and Nevada. (E) Tbe term ‘Lee 
Ferry’ means a point in the main 
stream of the Colorado River one mile 
below the mouth of the Paris River. 
(F) The term ‘upper basin’ means 
those parts of the States of Arizona, 
Colorado, New Mexico, Utah and Wyo- 
ming within and from which waters 
naturally drain into the Colorado River 
system above Lee Ferry and also all 
parts of said states located without the 
drainage area of the Colorado River 
system which are now or shall hereafter 
be beneficially served by waters diverted 
from the system above Lee Ferry. (G) 
The term ‘lower basin’ means those 
parts of the States of Arizona, Califor- 
nia, Nevada, New Mexico and Utah 
within and from which waters naturally 
drain into the Colorado River system 
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below Lee Ferry and also all parts of 
said states located without the drainage 
area of the. Colorado River system which 
are now or shall hereafter be benefi- 
cially served by waters diverted from 
the system below Lee Ferry. (H) The 
term ‘domestic use’ shall include the 
use of water for household stock, munic- 
ipal, mining, milling, industrial and 
other like purposes, but shall exclude 
the generation of electrical power. 


APPORTIONMENT OF WATER 


“Article III. (A) There is hereby 
apportioned from the Colorado River 
system in perpetuity to the upper basin 
and to the lower basin, respectively, for 
exclusive beneficial consumptive use, 
7,700,000 acre-feet of water per annum, 
which shall include all water necessary 
for the supply of any rights which may 
now exist. (B) In addition to the ap- 
portionment in paragraph (A) the lower 
basin is hereby given the right to in- 
crease its beneficial consumptive use of 
such waters by 1,000,000 acre-feet per 
annum. (C) If, as a matter of inter- 
national comity, the United States of 
America shall hereafter recognize in 
the United States of Mexico any right 
to use of any waters of the Colorado 
River system, such waters shall be sup- 
plied first from the waters which are 
surplus over and above the aggregate 
of the quantities specified in paragraphs 
(A) and (B), and if such surplus shall 
prove insufficient for this purpose, then 
the burden of such deficiency shall be 
equally borne by the upper basin and 
the lower basin, and whenever neces- 
sary the states of the upper division 
shall deliver at Lee Ferry water to sup- 
ply one-half of the deficiency so recog- 
nized in addition to that provided in 
paragraph (D). (D) The states of the 
upper division will not cause the flow 
of the river at Lee Ferry to be depleted 
below an aggregate of 75,000,000 acre- 
feet for any period of ten consecutive 
years reckoned in continuing progres- 
sive series beginning with the first day 
of October next succeeding the ratifica- 
tion of this compact. (E) The states 
of the upper division shall not withhold 
water and the states of the lower di- 
vision shall not require the delivery of 
water which cannot reasonably be ap- 
plied to domestic and agricultural uses. 
(F) Further equitable apportionment 
of the beneficial uses of the waters of 
the Colorado River system unappor- 
tioned by paragraphs (A), (B) and (C) 
may be made in the manner provided in 
paragraph (G) at any time after Oct. 1, 
1963, if and when either basin shall 
have reached its total beneficial con- 
sumptive use as set out in paragraphs 
(A) and (B). (G) In the event of a 
desire for a further apportionment as 
provided in paragraph (F), any two 
signatory states, acting through their 
governors, may give joint notice of such 
desire to the governors of the other sig- 
natory states and to the President of 
the United States of America, and it 
shall be the duty of the governors of 
the signatory states and of the Presi- 
dent of the United States of America to 


forthwith appoint representatives whose 
duty it shall be to divide and apportion 
equitably between the upper basin and 
lower basin the beneficial use of the un- 
apportioned water of the Colorado River 
system as mentioned in paragraph (F) 
subject to the legislative ratification of 
the signatory states and the Congress 
of the United States of America. 

“Article IV. (A) Inasmuch as the 
Colorado River has ceased to be nav- 
igable for commerce and reservation of 
its waters for navigation would seri- 
ously limit the developments of its 
basin, the use of its waters for pur- 
poses of navigation shall be subservient 
to the uses of such waters for domestic, 
agricultural and power purposes. If the 
Congress shall not consent to this par- 
agraph, the other provisions of this 
compact shall nevertheless remain bind- 
ing. (B) Subject to the provisions of 
this compact, water of the Colorado 
River system may be impounded and 
used for the generation of electrical 
power, but such impounding and use 
shall be subservient to the use and 
consumption of such water for agricul- 
tural and domestic purposes and shall 
not interfere with or prevent use for 
such dominant purposes. (C) The pro- 
visions of this article shall not apply to 
or interfere with the regulation and 
control by any state within its bound- 
aries of the appropriation, use and dis- 
tribution of water. 


DUTIES OF OFFICIALS 


“Article V. The chief official of each 
signatory state charged with the ad- 
ministration of water rights, together 
with the director of the United States 
Reclamation Service and the director of 
the United States Geological Survey, 
shall co-operate, ex officio: (A) To pro- 
mote the systematic determination and 
co-ordination of the facts as to flow, 
appropriation, consumption and use of 
water in the Colorado River basin and 
the interchange of available informa- 
tion in such matters; (B) to secure the 
ascertainment and publication of the 
annual flow of the Colorado River at 
Lee Ferry; (C) to perform such other 
duties as may be assigned by mutual 
consent of the signatories from time to 
time. 

“Article VI. Should any claim or 
controversy arise between any two or 
more of the signatory states, (A) with 
respect to the waters of the Colorado 
River system not covered by the terms 
of this compact, (B) over the meaning 
or performance of any of the terms of 
this compact, (C) as to the allocation 
of the burdens incident to the perform- 
ance of any article of this compact or 
delivery of waters as herein provided, 
(D) as to the construction or operation 
of works within the Colorado River 
basin to be situated in two or more 
states, or to be constructed in one state 
for the benefit of another state, or (E) 
as to the diversion of water in one state 
for the benefit of another state, the 
governors of the states affected, upon the 
request of one of them, shall forthwith 
appoint commissioners with power to 


consider and adjust such claim or con- 
troversy, subject to ratification by the 
legislatures of the states so affected. 

“Nothing herein contained shall pre- 
vent the adjustment of any such claim 
or controversy by any present method 
or direct future legislative action of the 
interested states. 

“Article VII. Nothing in this com- 
pact shall be construed as affecting the 
cbligations of the United States of 
America to Indian tribes. 


EXISTING RIGHTS UNIMPAIRED 


“Article VIII. Present perfected 
rights to the beneficial use of waters of 
the Colorado River system are unim- 
paired by this compact. Whenever stor- 
age capacity of 5,000,000 acre-feet shall 
have been provided on the main Colo- 
rado River within or for the benefit of 
the lower basin, then claims of such 
rights, if any, by appropriators or users 
of water in the lower basin against 
appropriators or users of water in the 
upper basin shall attach to and be satis- 
fied from water that may be stored not 
in conflict with Article III. All other 
rights to beneficial use of waters of the 
Colorado River system shall be satisfied 
solely from the water apportioned to 
that basin in which they are situated. 

“Article IX. Nothing in this compact 
shall be construed to limit or prevent 
any state from instituting or maintain- 
ing any action or proceeding, legal or 
equitable, for the protection of any right 
under this compact or the enforcement 
of any of its provisions. 

“Article X. This compact may be 
terminated at any time by the unani- 
mous agreement of the signatory states. 
In the event of such termination all 
rights established under it shall con- 
tinue unimpaired. 

“Article XI. The compact shall be- 
come binding and obligatory when it 
shall have been approved by the legis- 
latures of each of the signatory states 
and by the Congress of the United 
States. Notice of approval by the legis- 
latures shall be given by the governor 
of such signatory state to the governors 
of the other signatory states and to 
the President of the United States 
and the President of the United States 
is requested to give notice to the 
governors of the signatory states of 
approval by the Congress of the United 
States. 

“In witness whereof the commission- 
ers have signed this compact in a single 
original, which shall be deposited in the 
archives of the Department of State of 
the United States of America and of 
which a duly certified copy shall be for- 
warded to the governor of each of the 
signatory states. 

“Done at the City of Santa Fé, N. M., 
Nov. 24, 1922. 

“S. W. NORvVIEL, 
“W. F. McCuure, 
“DELPH E. CARPENTER, 
“J. G. ScRUGHAM, 
“STEPHEN B. Davis, JR., 
“R. E. CALDWELL, 
“FRANK C. EMERSON. 
“Approved: HERBERT Hoover.” 
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Brief News Notes 





Vancouver May Have Two-Million- 
Dollar Radio Station—The Canadian 
Marconi Company, in co-operation with 
the parent company in England, is con- 
templating the erection at Vancouver 
of a wireless station which will permit 
direct communication with Australia. 
This would be one of the largest and 
most powerful radio stations in the 
world and would probably cost $2,000,- 
000. 

Another Lightning Flash Caught by 
Camera.—Two unusual pictures of 
lightning flashes have recently been 
printed in this column—one on page 
902, Oct. 21 issue, of a flash photo- 
graphed in Colorado, and the other on 





Nov. 25 issue, of a flash 
British Columbia. 
this time taken in 
Maine, across Little Sebago Lake, 
about 9 p.m. Sept. 15. The photog- 
rapher is George S. Liebeck, a student 
at the Worcester (Mass.) Polytechnic 
Institute, class of 1923. 

Low Lighting Rates for Small Con- 
sumers at Memphis.—A reduction from 
9 cents to 8 cents per kilowatt-hour in 
residence lighting rates was ordered at 
Memphis a few days ago by the Public 
Utilities Commission. Not only was the 
kilowatt-hour rate reduced, but the 
commission also established a rate per 
room which enables the home owner to 
enjoy a schedule of 5 cents per kilowatt- 
hour for all energy used in excess of 
6 kw.-hr. This means that the small 
home owner with a five-room house will 
get the benefit of the 5-cent rate after 
burning 30 kw.-hr. 

Excelsior Springs Company Buys 
Three Missouri Plants.—The Excelsior 
Springs (Mo.) Water, Gas & Electric 
Company, besides purchasing the 
3rookfield Light & Power Company, as 
noted in this column last week, has 
bought the Edina Light Company and 
the Merchants’ Light & Power Com- 
pany of Novinger, Mo. The combined 
eapacity of these three newly acquired 
plants is 1,425 kva. With Brookfield 


page 1180, 
photographed in 
Here is a third, 


serving six cities 110 miles northeast 
of Excelsior Springs, Novinger about 
the same distance northeast of Brook- 
field and Edina 40 miles northeast of 
Novinger, the Excelsior Springs com- 
pany, if it should elect to tie together 
its present properties, would have a 
line that would reach from a_ point 
about 35 miles east of Kansas City to 
a point about 35 miles west of Keokuk, 
or a transmission system almost clear 
across northern Missouri. The Edina 
and Novinger plants were purchased 
from R. V. Bartow and L. A. Nickell. 


Associations and 


Societies 





New York Electrical Credit Asso- 
ciation.—Addresses from Dr. Albert 
Grant Walton of Stamford, Conn., and 
from a leading railroad executive are 
announced for the twenty-seventh 
annual meeting and dinner of the New 
York Electrical Credit Association, to 
be held at the Building Trades Club on 
Thursday, Dec. 14, beginning at 6 p.m. 

Louisville Engineers Dine Below 
Ground.—A dinner almost 100 ft. below 
the street level was enjoyed a week 
or two ago by members of the En- 
gineers and Architects’ Club in a con- 
denser chamber of the new power plant 
of the Louisville Gas & Electric Com- 
pany at Third Street and the river. 
Donald McDonald, vice-president of the 
company, addressed the club. 


Georgia Electrical Association.— 
Leaders in the electrical industry in 
Georgia met at the East Lake Country 
Club, Atlanta, on Nov. 29 for the one- 
day semi-annual convention of the 
Georgia Electrical Association. “The 
Hope of the Electrical Industry—the 
Contractor” was the subject of an ad- 
dress by A. K. Baylor of the General 
Electric Company, member of the Joint 
Committee for Business Development 


and the wiring committee of the 
N. E. L. A. 
Providence Engineering Society 


Moves to New Home.—Very desirable 
new quarters have been secured at 44 
Washington Street, Providence, R. L, 
by the Providence Engineering Society, 
and the organization held a _ house- 
warming at its new home on Dec. 1. 
The society will henceforth have its 
quarters in the heart of the city, diag- 
onally opposite the Providence-Biltmore 
Hotel and near the principal railroad 
and railway facilities. The quarters 
include a lecture room with a capacity 
for 250, a secretary’s ‘room, library and 
lounge. Prof. James A. Hall of Brown 
University is president. 

Coming Meetings of A. I. and S. E. E. 
—Next Monday, Dec. 11, Charles W. 
Burrows of New York will address the 
Cleveland Section of the Association of 
Iron and Steel Electrical Engineers on 
the commercial application of magnetic 
analysis in the iron and steel industry. 
On Wednesday, Dec. 13, C. J. Strago, 


Allis-Chalmers Manufacturing Com- 
pany, will speak on gas engines before 
the Chicago Section. The Pittsburgh 
Section will celebrate the sixteenth an- 
niversary of the association on Satur- 
day, Dec. 16. 


N. E. L. A. Accounting Section.— 
The date of the meeting of the execu- 
tive committee of the Accounting Sec- 
tion of the National Electric Light 
Association has been advanced one 
week and the meeting will be held on 
Thursday, Jan. 18, at 10 a.m., at the 
Hotel Grunewald, New Orleans. It 
will be preceded on Jan. 16 and Jan. 17 
by meetings of the section committees 
at the same place. The midyear meet- 
ing of the executive committee of the 
Southwestern Geographic Division will 
follow, on Jan. 19 and Jan. 20. 

Lighting Fixture Men’s Program.— 
For the convention of the Lighting Fix- 
ture Dealers’ Society of America, to be 
held in the Hollenden Hotel, Cleveland 
in the week of Jan. 15, 1923, a program 
has been arranged which contains the 
following features: “Strong Economic 
Position of the Dealer,” by J. C. 
English, Portland, Ore.; “A Practical 
Program for Better Business and 1923 
Business Forecast,” by a representative 


of the Babson Institute; “How to 
Become a Successful Retailer,” by 
Stanley A. Dennis, editor Electrical 


Retailing; ““How Glass Is Made,” by a 
representative of the Illuminating 
Glassware Guild; general discussion on 
“What Is the Best Way to Reach Busi- 
ness ‘Prospects’?” including papers on 
personal solicitation, circularizing and 
newspaper advertising; “How to Make 
Show Windows Attractive,” J. Rodger, 
Chicago; “Compensation to Salesmen,” 
O. A. Barber, besides addresses by 
C. H. Hofrichter, business manager of 
the Lighting Fixtuie Dealers’ Society 
of America, and Robert Biddle, presi- 
dent of the National Council Lighting 
Fixture Manufacturers. Selling, buy- 
ing and “piracy” demonstrations will 
be staged. 





Coming Meetings of Electrical and 
Other Technical Societies 


A complete directory of electrical associa- 
tions is published in the Electrical W orld in 
the first issue of each volume. See July 1 
issue for latest list. 

New York Electrical Credit 
New York, Dec. 14. W. J. 
34th St., New York. 

Americ an Physical Society—Boston, Dec 
26-30. D. C. Miller, Case School of Ap- 
plied Science, Cleveland. 

National Council Lighting Fixture Manu- 
facturers—Cleveland, Jan, 15-20. C. H. 


Association— 


Kreger, 47 W. 


Hofrichter, 231 Gordon Square Bldg., 
Cleveland, 

Lighting Fixture Dealers’ Society of Amer- 
ica—Cleveland, Jan. 15-20. J. L. Wolf, 
Electrical League, Hotel Statler, Cleve- 


land. 
Western Association of Electrical Inspectors 


—Chicago. Jan. 23-25. W. S. Boyd, 175 
W. Jackson Blvd., Chicago. 

Wisconsin State Association of Electr: agists 
—Milwaukee, Jan. 24-26. 

Association Municipal Electrical Utilities of 
Ontario—Toronto, Jan. 25-26. A 
Clement, 190 University Ave., Toronto. 

Electrical Supply ‘Jobbers’ Association— 
Central Division, Chicago, Feb. 13-14; 
Eastern Division, Atlantic City, N. J., 
Feb. 15-16. 

American Institute of Electrical Engineers 
—New York, Feb. 14-16. F. L. Hutchin- 
son, 33 West 39th St., New York. 

National Electric Light Associ ation—New 
York, June 4-8. M. H. Avlesworth, 29 


West 39th St.. New York. 
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Commission 


Rulings 





Improper Construction Condemned.— 
Pointing out that it is contrary to 
standard practice to run electric wires 
both above and below telephone wires 
and in some instances less than a foot 
away, and that inadequacy of-rates is 
not justification for electrical con- 
struction that is not only unservice- 
able but eminently dangerous to hu- 
man life, the Missouri Public Service 
Commission, on the complaint of the 
town of New Cambria, ordered the 
Bucklin Light & Power Company and 
the Macon & Chariton Telephone 
Company to remedy all defective elec- 
trical construction in accordance with 
standard rules. 


Security Issues and Depreciation 
Fund.—The Missouri Public Service 
Commission has authorized the City 


Light & Traction Company of Sedalia 
to make certain stock and bond issues, 
holding that neither the overcapitaliza- 
tion alleged nor failure to set aside an 
adequate fund would justify a refusal 
to sanction securities for extensions 
and additions. The necessary funds 
to amortize bonds and interest for re- 
placement must, however, the commis- 
sion held, when the bonds have been 
issued because of the failure of the 
company to set aside a reasonable sum 
for depreciation, be paid from income 
to which the company is entitled as re- 
turn. 


Stock Versus Bond Issues. In 
granting permission to the Edison 
Electric Illuminating Company of 
Boston to issue additional stock to the 
value of $5,406,700, as reported in the 
Electrical World of Dec. 2, the Massa- 
chusetts Department of Public Utilities 
dealt at length with the objection made 
by the city of Boston that the com- 
pany should be compelled to issue 
bonds rather than stock. Assuming for 
the sake of argument that it had the 
power to make such an order, the 
commission, after summarizing the 
reasons that led the city to estimate a 
net saving of,3% per cent to the com- 
pany by bond issues and the company 
to maintain that it would be less than 2 
per cent and might be nothing at all, 
said: “One must not lose sight of the 
fundamental fact that money raised by 
the issue of stock is capital, while 
money raised by the sale of bonds is 
just as much a debt as if it were 
borrowed on short-term notes. This is 
not a mere matter of definition. It is 
a fundamental practical distinction. 
Many individuals and business organ- 
izations proceed upon the theory that 
they are best off when they owe least, 
and many others have done business on 
the basis of borrowing when the rates 
were attractive and money could be 
easily secured. The gas and electric 
light companies of this commonwealth 
have, in general, financed themselves 
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through the issue of stock, and there 
are many who believe that to this fact 
is to be attributed, to a very great 
degree, the general financial soundness 
of these companies. Debts are 
bound to mean fixed interest charges, 
and these in their nature are rigid and 
have got to be taken care of regard- 
less of the times. Money raised from 
partners or stockholders, which 
amounts to the same thing, stands in a 
much more elastic classification. If 
the times are hard, the dividends can 
be reduced or dispensed with and the 
company still continue entirely solvent 
and able to perform its public func- 
tions. We have had in our official 
capacity some experience with both 
types of situations. We have seen gas 
and electric companies, drifting into 
hard times, reduce their dividends or 
cease them entirely and yet continue 
functioning adequately. We have, on 
the other hand, seen railroads and rail- 
ways staggering under the burden of 
fixed charges and reaching a condition 
unfortunate not only for themselves but 
also for those dependent upon them for 
service. airs After consideration 
of all the factors which we perceive or 
which have been brought to our atten- 
tion, we are not prepared to override 
the judgment of the company as to the 
manner in which it deems it best to 
raise these funds, at any rate where, 
from the sum of the amounts sought to 
be capitalized in comparison with the 
amount for which the company claims 
that it has the right to issue permanent 
securities, we are called upon to deal 
with the question in a partial and in- 
complete manner.” 


Considerations Affecting Extension 
of Service—In Condon vs. Edison 
Electric Illuminating Company of Bos- 
ton the Massachusetts Department of 
Public Utilities ordered the company to 
extend its service along a certain street 
in Boston, saying: “While there are 
some facts in favor of the company’s 
contention that the neighborhood will 
retrogress because of the influence of 
the railroad and the type of buildings 
which accompany it, we are inclined 
to think that a study of the district as 
a whole shows its character to be pre- 
dominantly residential, of a character 
which will probably make it a very 
likely consumer of the company’s prod- 
uct. We think that this will depend 
not a little upon the company’s own 
attitude. We entertain no doubt that, 
if the company proceeds to deal with 
this vicinity in an encouraging and en- 
terprising manner the extension of this 
service will not only be a benefit to 
those who get it, but will also prove to 
be profitable to the company. . . . 
It is the width of the highways and 
the excellence of the pavement at this 
point which have tended to prevent those 
customers from being served. It would 
be strange if, because the city of Bos- 
ton had spent substantial sums of 
money to make this district particu- 
larly attractive, that very fact should 
lead to the denial of one of the stand- 
ard conveniences of urban life to its 
residents.” 


Recent Court 


Decisions 





Right of Commission to Punish for 
Contempt.—In Van Hoosear vs. Cali- 
fornia Railroad Commission a writ 0! 
prohibition was granted to the plaintifi 
by the California Supreme Court giv- 
ing him relief from a citation for con- 
tempt entered against him by the com- 
mission for refusing to comply with its 
order to re-establish water service. The 
court held that the plaintiff was not the 
owner of the utility and thus was not 
subject to the order. It announced that 
an application for a writ of prohibition 
restraining the commission from en- 
forcing a judgment of contempt, bring- 
ing up a complete record, will be treated 
as an application for a writ of review 
and where examination of the record 
shows the petitioner’s inability to obey 
the order relief from the judgment of 
contempt will ensue. (207 Pac. 903.)* 


Power Company Operating Under 
Contract with City for Five Years 
Estopped from Asserting Contract to Be 
Invalid—The United States Circuit 
Court of Appeals in Nebraska has de- 
clared, in Central Power Company vs. 
Central City, a case in which the 
plaintiff held that the contract between 
it and the municipality was invalid, that 
where a city, in reliance on contracts 
with a power company to furnish it 
with electricity at specified rates, dis- 
mantled its own power plant, and the 
company recognized the validity of the 
contract by furnishing electricity there- 
under for more than five years, and 
until after the enactment of a statute 
empowering the city to enter into such 
a contract, the company subsequently 
thereto was estopped from claiming that 
the contract was void because ultra 
vires at the time it was entered into. 
(282 Fed. 998.) 


Power of Virginia Commission Sus- 
tained.—The Supreme Court of Appeals 
of Virginia has sustained the State 
Corporation Commission’s action in in- 
creasing electric rates above those 
named in an ordinance of January, 1914, 
between the town of Victoria and the 
Victoria Ice, Light & Power Company. 
Suit was brought by the town against 
the company to have the new rates set 
aside, but the court, sustaining the 
police power of the state, declared that 
the power of a municipal corporation 
to grant to a public service corporation 
an irrevocable contract for franchise, 
fixing specified rates, being a surrender 
of the power of the state government, 
must be clearly expressed, and all 
doubts are to be resolved against its 
existence. A separate action brought by 
the town against the company to annul 
its charter on account of alleged 
illegalities was also decided in favor of 
the company. (114 S. E. 89 and 92.) 





*The left-hand numbers refer to the vol- 
ume and the right-hand numbers to the 
page of the National Reporter System. 
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Changes in Personnel a 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
Engaged in all Branches of the Electrical Industry 





E. L. Kirk Appointed President of 
Sioux City Service Company 


E. L. Kirk is now the president of 
the Sioux City Service Company, which 
was consolidated with the Sioux City 
Gas & Electric Company on Nov. 1. 
Mr. Kirk was office manager for the 
Riverside Park Railway Company from 
1891 to 1894 and receiver for this 
company until 1899, when this road and 
four other lines were consolidated 
under the name Sioux City Traction 
Company. He remained as_ general 
manager for this firm from 1900 until 
1905, when the company was absorbed 
by the Sioux City Service Company. 
Mr. Kirk continued as general manager 
of this concern until his recent promo- 
tion to the presidency. 

tiie: 

Capt. William McGregor has been 
elected vice-president of the Blackstone 
Valley Gas & Electric Company, Paw- 
tucket, R. I. 

Porter Dunlap of McKenzie, Tenn., 
was elected in the recent general elec- 
tion in Tennessee to the Public Utilities 
Commission from west Tennessee to 
succeed W. A. Beasley of Halls, Tenn., 
who was appointed to fill out the unex- 
pired term of B. A. Enloe, deceased. 

Alexander P. McDonald, _ general 
manager of the Minnesota Utilities 
Company, with headquarters at Chis- 
holm, has been appointed superinten- 
den of the Hibbing water and light 
system. He succeeds W. H. Swartzing, 
who resigned several months ago on 
account of ill health. 


J. B. O’Neil has succeeded W. A. 
Campbell as superintendent of the Iron 
Range district of the Lake Superior 
District Power Company, with head- 
quarters at Ironwood, Mich. E. O. 
Sinrud, local superintendent, is acting 
as assistant superintendent of the 
Range district. 

William H. Atkins, general super- 
intendent of the Edison Electric Illu- 
minating Company of Boston, was the 
recipient of hearty congratulations 
Dec. 1 upon the completion of thirty- 
five years of service with this company, 
twenty-five of which have been passed 
in his present position. Various cele- 
brations were held during the day, and 
Mr. Atkins was presented with a dia- 
mond service pin marking his long 
connection with the company, with a 
mahogany hall clock from the em- 
ployees of the operating bureau, with 
a number of phonograph records con- 
taining speeches of congratulation from 
company officials, and with numerous 
floral tributes. A special edition of 
the Waterville (Me.) Sentinel, published 
in Mr. Atkins’ birthplace, was prepared 


in honor of the occasion, and motion 
pictures of scenes familiar to his boy- 
hood life were shown. 

—__>—_—_— 


J. A. Britton Elected President of 
Bohemian Club of California 


John A. Britton, vice-president and 
general manager of the Pacific Gas & 
Electric Company, has recently been 
chosen president of the Bohemian Club 
of California, an organization widely 
known for its artistic and musical 
achievement and for the unique fea- 
ture of the annual Bohemian Grove 


J, A. BRITTON 








play, given out of doors in a redwood 
grove. This grove is the property of 
the club, of which nearly all of the 
leaders of the electrical industry in the 
West are members, 

The honor exemplifies the high re- 
gard in which Mr. Britton is held for 
his personal qualities as well as for his 
official position. It is only one of a 
number of honors and responsibilities 
which have been placed upon his shoul- 
ders. He is a regent of the University 
of California and has been chairman of 
the San Francisco Chapter of the Red 
Cross as well as a director of the 
Panama-Pacific International Exposi- 
tion. He is an active promoter of the 
city’s musical enterprises and all that 
is best in her civic life. 

Mr. Britton was born in Roxbury, 
Mass., in 1855, but since his thirteenth 
year has been associated with Califor- 
nia. He is nationally known for his 
work in the N. E. L. A., where he has 
served as chairman of the public policy 
committee, as well as for the important 
engineering and economic advances of 
his company under his leadership. He 
is a member also of the A. I. E. E. and 
of the A. S. M. E. 


Arthur and Damon Join 
Stone & Webster 


Capt. James B. Arthur, Ordnance 
Department, U. S. A., has resigned to 
enter the organization of Stone & 
Webster, Inc., Boston, as an engineer in 
the electrical division. Captain Arthur 
was formerly an instructor in electrical 
engineering at the Baltimore Poly- 
technic Institute and United States 
Naval Academy and later was associate 
professor at Johns Hopkins University. 
During his service with the government 
Captain Arthur was also in charge of 
electrical training at the Aberdeen 
Proving Grounds in Maryland. 

John C. Damon, formerly superin- 
tendent of service, West Penn Power 
Company, has also joined the engineer- 
ing department of Stone & Webster. 
Mr. Damon is well known in central- 
station circles. During the war he 
served as major of engineers in charge 
of the development and control of the 
power supply of the eastern Ohio dis- 
trict, besides taking part in the investi- 
gation for the government of the power 
resources of New England. 

ee 


J. P. Thompson, formerly assistant 
treasurer of the California-Oregon 
Power Company at Medford, has been 
made assistant general agent of that 
company. 

Harry F. Dart, formerly instructor in 
electrical engineering, Harvard Univer- 
sity, is now engaged in research work 
for the Westinghouse Lamp Company, 
Bloomfield, N. J. 

C. P. Soderberg, formerly with the 
Cleveland Wire & Cable Company, 
Cleveland, is now connected with the 
merchandising division of the Westing- 
house Electric & Manufacturing Com- 
pany’s Los Angeles office. 

E. A. Martin has taken charge of 
the transformer department of the 
Chicago office for the Wagner Electric 
Corporation. He was formerly in the 
Chicago motor division of this com- 
pany. 

E. A. Grimmer, Fred W. Ryder and 
Murray Russell have recently joined the 
sales force of the Elliott Company, 
manufacturer of power accessories at 
Pittsburgh and Jeannette, Pa. In addi- 
tion to Elliott products they will also 
sell those manufactured by the asso- 
ciated companies, the Liberty Manu- 
facturing Company, Pittsburgh, and 
the Lagonda Manufacturing Company, 
Springfield, Ohio. 

S. W. Henderson will remain general 
manager of the Edina (Mo.) Light 
Company and the Merchants’ Light & 
Power Company of Novinger, Mo., 
which have been acquired by the Excel- 
sior Springs Water, Gas & Electric 
Company. Percy Markham, for many 
year manager of the Brookfield (Mo.) 
Light & Power Company, will continue 
as manager there for the Excelsior 
Springs Water, Gas & Electric Com- 
pany, which has acquired the Brookfield 
properties, serving six cities in north- 
eastern Missouri. 
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S. F. Sowers is now president of the 
Greenlane (Pa.) Light, Heat & Power 
Company, replacing S. S. Hartzell. 

B. F. Thornton is now chief electri- 
cian of the municipal electric light 
plant at Columbus, Ohio, replacing H. F. 
Fisher. 

W. B. Voth is now manager of the 


Eastern Dakota Electric Company, 
Watertown, S. D., replacing M. A. 
Harrison. 


W. A. Buchanan is now assistant dis- 
trict manager of the Kentucky & West 
Virginia Power Company at Logan, re- 
placing P. H. Powers. 


C. E. Blee, formerly assistant gen- 
eral agent for the California-Oregon 
Power Company at Medford, Ore., has 
been made assistant engineer. 


G. R. Bullock is now secretary and 
treasurer of the Mount Hope Electric 
Power & Water Company, Mount Hope, 
W. Va., replacing N. R. Waldo. 


A. T. Gustad, formerly connected as 
electrical engineer with Murrie & Com- 
pany, New York City, is now connected 
with the American Gas Accumulator 
Company, Elizabeth, N. J., as design- 
ing engineer. 

Lynn G. Barnes, formerly with the 
General Electric Company at Schenec- 
tady, N. Y., is now resident engineer 
and electrical superintendent for the 
International Paper Company at Frank- 
lin, N.. 2 

P. D. Lawrence has been appointed 
superintendent of power for the Horto- 
nia Power Company, Brandon, Vt. 
H. H. Perry of Chicopee, Mass., is to 
take his place as local manager at 
Bristol, Vt. 

Earl R. Witzel has resigned his posi- 
tion as manager and treasurer of the 
Groton Electric Company, Groton, S. D., 
and has become vice-president of that 
company. He is organizing a two-year 
electrical course at the University of 
Wyoming. 

Frank M. Williams, nominated for 
the office of State Engineer in New 
York State seven times and five times 
elected, who retires from office on Dec. 
31, will ally himself with the Technical 
Advisory Corporation of New York, an 
organization composed of consulting 
engineers. 


William W. Brennan has been trans- 
ferred from the engineering department 
of the Edison Electric Illuminating 
Company at Brockton, Mass., to the 
Whitman office, where he will act as 
general agent of the company in the 
towns of Whitman, Hanson and Pem- 
broke. 

R. W. Everson, sales manager of the 
Mexican branch of the Westinghouse 
Electric International Company, has 
been appointed district manager of the 
Atlanta office of the Westinghouse 
Lamp, Company. He succeeds Julien 
Binford, Jr., resigned. Mr. Everson has 
been associated with the Westinghouse 
industries for more than twenty-four 
years and has held a number of impor- 
tant positions. 
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H. P. Currin, engineer associated 
with the Eastern Oregon Light & 
Power Company for the past four 
years, has resigned his position, and the 
vacancy has been filled by H. C. Miller. 


Melvin D. Engle has resigned his 
post with the Consolidated Gas, Electric 
Light & Power Company of Baltimore 
and is now connected with McClellan & 
Junkersfeld, New York City. 


H. W. Rose, engineer of the Victoria 
(Tex.) Electric & Ice Company for the 
last two years, has resigned to become 
general manager of the H. W. Rose 
Manufacturing Company, which has 
just been organized in Victoria. 





Colorado Elects Electrical Man 
Governor 


William E. Sweet, well known to the 
electrical industry in Colorado, was re- 
cently elected Governor of that state on 
the Democratic ticket in one of the 
closest campaigns ever waged in the 


W. E. SWEET 


Rocky Mountain region. Governor- 
elect Sweet, who is a banker and finan- 
cier, has prominent connections with 
the electrical industry in Colorado and 
the surrounding states. He is vice- 
president of the Albert Sechrist Manu- 
facturing Company, manufacturer of 
lighting fixtures and electric pressure 
cookers, is financially interested in an 
electric utility in Nebraska and has ex- 
tensive holdings in Colorado industrial 
organizations. 
ee el 

Theodore E. Burger has joined the 
general staff of the Western Electric 
Company at the headquarters office, 
New York. For the past year and a 
half Mr. Burger has been secretary of 
the Society for Electrical Development, 
Inc. In making this change Mr. Burger 
will be again connecting himself with 
the organization in which he obtained 
his first electrical experience, he having 
started with the Western Electric Com- 
pany at Los Angeles in 1905. He was 
manager of the branch in that city 
from 1907 to 1917. He was one of the 
early presidents of the Los Angeles 
Electric League. 
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H. R. Van Deventer, formerly asso- 
ciated with the bureau of patent devel- 
opment of the Westinghouse Electric 
& Manufacturing Company, has been 
appointed vice-president in charge of 
research, manufacturing and patent 
development of the Dubilier Condenser 
& Radio Corporation, New York City. 


Obituary 





Charles B. Fithian, who was asso- 
ciated with Albert Gentel, Inc., elec- 
trical contractor-dealer of Philadelphia, 
for twenty-five years, died on Nov. 25. 
Mr. Fithian was well known in:Phila- 
delphia electrical circles. 


Frank W. Smith, general manager of 
the Sundh Electric Company, Newark, 
N. J., died recently at the age of fifty- 
two while playing on the Echo Lake 
Golf Club course at Westfield. Mr. 
Smith was a pioneer in the field of 
electrical control. He had been asso- 
ciated with the Sundh company for 
eighteen years. : 
' John A. Tracy, head of the New York 
Telephone Company in Hudson County, 
N. J., died recently at the Greenville 
Hospital, Jersey City, following an 
operation for appendicitis. Mr. Tracy 
rose from a clerkship in the telephone 
company to the head of the Hudson 
division in fifteen years. He was forty- 
two years of age. 

Ralph L. Clarke, assistant manager 
of the San Diego Consolidated Gas & 
Electric Company, died in November 
after an illness of two months. Mr. 
Clarke had been associated with the 
company since 1886, when as a young 
engineer, trained by his father, he 
joined the Jenney Electric Company, the 
forerunner of the present company. 
Rising to be chief engineer and super- 
intendent of electric production, Mr. 
Clarke was an important factor in the 
growth of the company. When it was 
acquired by H. M. Byllesby & Company 
in 1905 he remained as general super- 
intendent. About two years ago he 
was made assistant manager. 


Leon Vail Garron, manager of the 
supply department of the Philadelphia 
Electric Company, died at his home in 
Woodbury, Pa., on Nov. 23, a victim of 
pernicious anemia. Mr. Garron became 
associated with the Philadelphia com- 
pany in 1899 as a solicitor for the 
Edison company, but resigned one year 
later to become connected with the Gen- 
eral Incandescent Arc Lamp Company. 
In 1906 he returned to the Philadelphia 
Electric Company as assistant manager 
of the supply department, and he suc- 
ceeded H. C. Lucas as manager when 
Mr. Lucas became treasurer of the com- 
pany in 1911. Mr. Garron was a mem- 
ber of the executive committee of the 
Electrical Supply Jobbers’ Association. 
He was forty-four years of age. 
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The Need for More Electrical Statistics 


Manufacturers Should See that the Industry Is Represented 
Adequately in the Department of Commerce 
“Survey of Current Business” 


By L. S. HORNER 


Vice-President the Acme Wire Company 


PPARENTLY few manufacturers 
in the electrical industry realize 
the opportunity which is offered 
them through the United States De- 
partment of Commerce to compile 
current facts on production, con- 
sumption and stocks as usable sta- 
tistics of their particular industry, 
otherwise they would certainly have 
taken alvantage of it to some extent 
during the past twelve months. It is 
significant that out of twenty-seven 
basic industries reporting in the 
Monthly Survey of Current Business 
as groups only two related even re- 
motely to the electrical industry are 
included, namely, electric power and 
cepper. 


NEW VIEWPOINT TOWARD BUSINESS 


Great credit should be given 
Herbert Hoover, the Secretary of 
Commerce, for his business vision 
in realizing that census and biennial 
reports on manufactured products 
are of interest as history but of no 
practical value to the active execu- 
tive who wants current facts show- 
ing the trend of activity in all indus- 
tries. Many business men _ who 
heard Mr. Hoever’s speech before 
the United States Chamber of Com- 
merce at Atlantic City in May, 1921, 
realized that a new era had appar- 
ently dawned in the relations of 
government to industry, and thanks 
to his driving force, coupled with a 
business man’s point of view, the 
country has been offered an oppor- 
tunity to have facts presented in 
concrete form covering all leading 
industries, provided that the indus- 
tries are sufficiently interested to 
organize themselves so as to furnish 
the details either through an asso- 
ciation of the leaders of the par- 
ticular industry or by arranging to 
have details sent to the Department 
of Commerce and put in proper form 
for the Monthly Survey. 


It is assumed that every electrical 
manufacturer agrees that current 
facts on such activities as bank 
clearings, foreign trade, car load- 
ings, idle cars, building activity, 
steel, copper, rubber, vapor and other 
products are vitally necessary to run 
any business intelligently. Why not, 
therefore, tie into these figures cor- 
responding facts regarding the elec- 
trical industry, covering its main 
activities? 

Prosperity or depression trends 
apply equally to all allied businesses, 
and the electrical industry has failed 
to realize its obligation as an indus- 
try to make public and give to its 
customers accurate statistics regard- 
ing conditions in the industry. Such 
information must aid the growth of 
the electrical art and over a period 
of years cannot possibly injure any 
individual interest. The facts, if 
properly collected by an association, 
and certainly if given direct to the 
government, are strictly confidential 
as regards any individual manufac- 
turer. And if we do not give, we 
ought not to get. 

Some old _ well-established  elec- 
trical firm may say, “The facts of 
my industry are well known to me 
through a most efficient sales organ- 
ization.” I refuse to agree that such 
knowledge can be accurate. It must 
largely be based on the statement of 
the buyer to the salesman. These 
statements are frequently inac- 
curate, intentionally or otherwise. 
The only reliable facts are produc- 
tion, distribution, stocks and com- 
parative market prices obtained by 
hearty co-operation from every 
manufacturer of a given group and 
distributed monthly by the govern- 
ment in a brief form, where a glance 
at a table or a group shows the trend 
of all industries. Is it not better to 
have this general information in one 


brief form so that we can see the 
1300 


trend, rather than have to go to a 
dozen or more publications covering 
a particular activity and collect from 
each what we are particularly in- 
terested in? 

A thorough survey of any subject 
necessitates a complete study of the 
subject, but the busy executive must 
conserve his time and yet have his 
decisions based on general facts. 
Why, therefore, object to giving in- 
formation about your own business, 
if you benefit by facts given through 
allied industry? 

We certainly agree that it is not 
good business to base your produc- 
tion or expand your facilities on 
anything except facts, but the only 
way to get them is to do your part 
by indicating in what general direc- 
tion your industry is going—toward 
an increasing or decreasing demand. 
Furthermore, the electrical indus- 
tries should be just as much in- 
terested in their customers knowing 
what the real conditions are as in 
knowing this themselves, because 
such knowledge is constructive and 
betters the electrical industry as a 
whole, and the individual manufac- 
turer shares the general benefit. Is 
it not true that if facts regarding 
production and distribution of elec- 
trical products had been better 
known to all of us in 1920 there 
would not have been such high-priced 
inventories to liquidate on Jan. 1 of 
1921 and 1922? 


INDIVIDUAL ACTION NEEDED 


The questions, therefore, for each 
manufacturing group of the elec- 
trical industry to consider and de- 
cide are these: 

1. Shall we request the Depart- 
ment of Commerce to include in the 
Monthly Survey of Current Business 
statistics regarding our business? 

2. In what form shall the statis- 
tics be published to give us a quick 
picture of the trend of our business? 

3. How shall the confidential figures 
from each company be intelligently 
tabulated and promptly transmitted 
every month to the Department of 
Commerce? 

The past twelve months’ expe- 
rience in publishing this survey 
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makes the problem now compara- 
tively simple. Mr. Hoover has ap- 
pointed a direct representative of 
his department for the electrical 
industry, and co-operation and in- 
terest can confidently be expected by 
any manufacturer who takes this 
matter up with this representative. 
But let me emphasize this fact. 
There must be hearty co-operation 
of the industries contributing the 
information. Figures obtained by 
compulsion are of little value. They 
must be furnished freely, and a 


manufacturer who furnishes them 
must realize that the information is 
for his own benefit as well as for the 
benefit of his customers and other 
allied business. 

W. M. Steuart, Director of the 
Bureau of the Census, has stated: 
“The bureau is perfectly willing to 
have any individual manufacturer 
make his report under a code, and 
under the provisions of the law in 
regard to confidential data, it will 
collect the reports and assemble 
them, to be included in the survey.” 





Trade Congestion Cramps Our 
Retail Selling 


Conditions Vary with Communities—The Position of the Central 
Station and Its Increasing Influence in Local 
Distribution—Three Things to Do 


.By A MANUFACTURER 


HERE is a natural tendency on 

the part of men in all lines of 
industry to feel that things as they 
are are right and must continue. 
And because they think from this 
viewpoint they are inclined to resist 
trends and influences that indicate 
impending change. 

Not many years ago, for example, 
the electrical jobber was disposed to 
take the position that he was entitled 
to first consideration in the scheme 
of merchandising merely because he 
was established. Today, however, I 
think jobbers realize that they are 
but one link in the chain and that 
they must demonstrate their absolute 
usefulness as part of the distribu- 
tion machinery for every particular 
product or be dropped out of the 
chain as far as that product is con- 
cerned. They realize also that there 
is a limit to the number of dealers 
that can survive at all in a given 
community. 


CONGESTION OF CONTRACTORS 


At the present time there are too 
many dealers and too many contrac- 
tors in the electrical industry. The 
congestion seems to have come about 
from natural causes. The industry 
has developed and spread so rapidly 
that it has afforded means of a 
temporary livelihood for many who 
have not been qualified to do busi- 
ness of any kind on scientific and 
economical lines. The radio craze of 
last year is a striking example of a 
development that drew in innumer- 
aple little manufacturers and traders 
who have since been dropping out 
again in great numbers because they 


were not qualified to stay in the busi- 
ness. Moreover, one of the great 
errors in our situation in my opinion 
is the wholesale union of so-called 
contractor-dealers. This has brought 
about an unsatisfactory situation on 
the contracting side of the business 
and hampered wiring development 
in a marked degree. On the other 
hand, it has multiplied incompetent 
dealers to such an extent that there 
is no room for them in the industry. 
Almost every community has more 
dealers in it than can possibly make 
a good healthy profit even if they 





Employees Engaged in 
Manufacturing 
10,800:000_ Perso, 
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HERE are 10,800,000 persons now 

engaged in work in the manufac- 
turing plants of America. This chart 
shows the number who are wage earners 
as compared with the salaried em- 
ployees, represented by the shaded 
area, and proprietors or firm members, 
indicated by the black dot. 


have the whole available discount over 
the manufacturers’ commercial cost. 

But now, I believe, we are going 
to see the contractors get back into 
their regular line of business and by 
efficient methods eliminate the army 
of so-called “basket” contractors that 
have sprung up because the legiti- 
mate contractors have neglected 
their regular work. We are also, I 
hope, going to see the number of 
retail ovtlets reduced to a reasonable 
number in each community. This 
will bring about a more healthy con- 
dition in the industry and a better 
balance in our distribution. 

For say thirty years past we have 
been going through a period of the 
most astonishing development in the 
way of invention, opening up one 
vast possibility after another. This 
has naturally drawn in the irrespon- 
sible elements that are now causing 
congestion. I believe we are now 
going into a period that will be as 
remarkable as the thirty years that 
have passed, but marked more par- 
ticularly by the application of things 
electrical in every form and the 
establishment of the merchandising 
and distribution branches on a stable 
basis by the development of the 
legitimate elements in the business 
and the elimination of those that are 
superfluous or inefficient. 


CENTRAL-STATION INFLUENCE VITAL 


Every one connected with the 
merchandising of electrical products 
must remember, furthermore, that 
the central station is not merely an 
important factor but is the nucleus 
around which we must build our 
business. Generally speaking, and 
omitting the factor of isolated plants, 
the sale of all electrical apparatus 
and merchandise in every community 
depends for its growth on the serv- 
ice of the particular central station 
of that community, and that par- 
ticular central station will inherit 
the trouble from any energy consum- 
ing devices attached to its lines. 
Therefore the central station is 
interested in seeing that the dealers 
do not sell inferior material, and the 
dealers in a given community cannot 
in the long run prosper if they sell 
inferior material and _ continually 
sow the seed of trouble for the 
central station. 

It must also be borne in mind that 
all electrical appliances have been 
largely distributed during the 
pioneering period by house-to-house 
selling methods. This house-to-house 
canvassing has become a nuisance in 
many communities. It is also an 
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expensive method and in the long 
run must be abandoned or very con- 
siderably modified. The central sta- 
tion. is the only organization that has 
physical contact with every possible 
electrical customer in the community 
and can maintain effective house-to- 
house contact without offense and 
also in the regular course of business 
make a chart of the community and 
know exactly what appliances are in 
each household. The development 
of central-station commercial activi- 
ties and co-operation of the other 
branches with the central stations 
therefore becomes increasingly vital. 

Gradually all these elements and 
factors will be resolved and find their 
place in the operations of the industry. 


THREE THINGS TO Do 


Without expecting to solve the 
whole problem promptly, if I were in 
the jobbing business under present 
conditions, I would give early atten- 
tion to a few outstanding points: 

1. I would study this central-sta- 
tion question and capitalize it by 
working with the central station, to 
influence the contractor to do a more 
complete wiring job and teach the 


dealer that he must sell high-class 
reliable products in order to endure 
in a given community. 

2. Then I would ask the central 
station to encourage officially the use 
of high-class products such as I 
would distribute by making it known 
to the dealers that the sale of 
inferior material was looked upon 
with disfavor and if persisted in 
would lead necessarily, in the in- 
terest of good service, to regulations 
requiring approval of any product 
before it could be connected to the 
central-station lines. 

3. Then I would turn to the con- 
tractor-dealers and urge all good 
contractors to go after wiring busi- 
ness and put it on a proper basis. I 
would urge them to drop merchandis- 
ing where it does not show them a 
clear, healthy profit. In this way I 
would try to do away as far as pos- 
sible with the innumerable incom- 
petent dealers and “basket” con- 
tractors. 

If I could make any considerable 
headway on these points, I believe, 
I should be well satisfied to devote a 
year to it before thinking of any 
other part of the problem. 


Survey of Business Conditions 





Chicago November Motor Sales 
Equal October’s 


Sales of motors for the Middle West 
territory for November have main- 
tained the level established in October. 
Of five motor manufacturers, three re- 
port an equal volume of sales while two 
report increases. One of these com- 
panies asserted that its sales averaged 
a 10 per cent increase, while another 
firm declared that its Chicago sales for 
November increased 40 per cent over 
October. A large majority of sales are 
under 10 hp. for use in various fields, 
including the pump and elevator indus- 
tries. Industrials have not been buy- 
ing the larger sizes. Stocks are in good 
condition and prices remain firm. 





Puts Radio Business at Fifty 
to Sixty Millions a Year 


Radio business is now proceeding at 
the rate of from fifty to sixty million 
dollars a year, according to E. E. Bou- 
cher, sales manager of the Radio Cor- 
poration of America, who spoke before 
the recent jobbers’ convention in Cleve- 
land. He predicts that before Dec. 15 
sales will have accelerated so that job- 
bers’ stocks will be cleaned out. 

“Experience has shown,” he said, 
“that the department store is not mak- 


ing a success of radio. Some music 
stores have done a good job, but the 
electrical man has proved himself to be 
in the best position and will carry away 
the business if he will set himself to 
sell complete units by progressive mer- 
chandising methods. The sale of parts 
will continue to the amateur experi- 
menter, but there will be separate fields 
for development.” 





More Intelligent Buying Has 
Entered Radio Parts Market 


Radio-equipment buyers are becom- 
ing more particular when buying parts, 
according to the observation of several 
New York City merchants specializing 
in parts. One of them points out that 
amateurs are asking questions about 
the outstanding features of this or 
that part in a more noticeable degree 
than when the first wave of radio pop- 
ularity swept the country a little more 
than a year ago. The matter of price 
makes no _ difference to these pur- 
chasers. Quality is wanted, he says. 

Assembling of parts into efficient 
sets by schoolboys is being taken more 
seriously this year, says a leading 
dealer in the upper west side of Man- 
hattan. Some boys in that neighbor- 
hood, he says, have formed a club 
whose leader buys their parts in col- 


lective quantities at reduced prices. 
This retailer relates a story of a high- 
school student who refused an inferior 
make of telephone head set at a very 
low price and instead placed a small 
deposit, all that he possessed, on a set 
which costs almost twice as much, ex- 
plaining that he would prefer to wait 
a few weeks in order to get “something 
that will last.” 





Urges Flat-Rate System for 
Service Stations 


M. B. Speer, service manager at the 
Westinghouse Electric & Manufactur- 
ing Company’s East Springfield plant, 
addressed the New England Section of 
the Society of Automotive Engineers in 
Springfield, Nov. 24, on “Electrical 
Service.” He said few electric service 
stations are organized and run effi- 
ciently and recommended that engineers 
employ their influence for better ar- 
rangements both in the matter of shop 
equipment and checking up costs. The 
flat-rate system is recommended to 
service stations as best. 

Faulty work in rewinding armatures 
was mentioned as a source of loss and 
trouble in many maintenance establish- 
ments, and the extensive sale of un- 
guaranteed and spurious parts was 
cited as a source of demoralization. 
The manufacture of inferior apparatus 
and parts and the springing up of a 
host of small dealers and service con- 
cerns, taken together, has brought 
about a decidedly unsatisfactory state 
of affairs, he asserted, and one that in 
justice to the public and legitimate 
concerns must be met with concerted 
opposition. It is the duty of engineers, 
by intelligent advice, the speaker said, 
to become a regenerating force in these 
matters. 


Outlook for Washing Ma- 
chines Is Promising 


The constant increase in washing- 
machine sales is seen in recent reports 
from that market in all sections of the 
United States. During the _ early 
months of 1922 little activity was 
shown for this appliance, but since the 
first days of July orders have been 
coming in at a rapid rate. Intensive 
selling efforts by house-to-house can- 
vassing, displays at the agricultural 
fairs and the “home electric” shows 
by different electrical clubs and 
societies have done much to bring about 
the added interest. 

Great activity is shown in the Far 
West. In San Francisco it was re- 
ported several weeks ago that October 
business has set new records for the 
past twelve months, but that in some 
cases the jobbers are reporting rather 
poor sales for November. One dis- 
tributor reported that one crew of 
thirty men sold 120 machines in Oc- 
tober, having been assisted by a list of 
“prospects” secured at several agricul- 
tural fairs. Stocks are good in Salt 
Lake City, where it is reported that 
several aggressive washer and vacuum- 
cleaner campaigns were launched in 
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October, although the response was not 
particularly gratifying. In the Cleve- 
land territory it is reported that all 
standard makes are in good demand, 
jobbers having sufficient orders on 
hand to insure activity until after the 
holidays, while manufacturers report 


production easily absorbed. In Den- 
ver central-station campaigning is 
stimulating interest. Sales in Port- 


land and Seattle have exceeded in many 
cases the expectations of the dealers, 
with a consequent shortage in many 
lines. There is increased activity in 
the Southern and Eastern territories. 





Chicago Industrial Activity 
Showing Upward Trend 


Increased employment and industrial 
activity in the Middle West have estab- 
lished a new record of electrical energy 

, used, according to figures compiled by 
the Federal Reserve Bank of Chicago. 
The September production of electrical 
energy increased 19.8 per cent over the 
same month in 1921, while the number 
of industrial users advanced 8.1 per 
cent. Increased employment in Chicago 
is indicated in the reports of the surface 


ELECTRICAL EXPORTS FOR OCTOBER, 


and elevated- lines made to the Illinois 
Commerce Commission. The surface 
lines handled 4,300,000 more passen- 
gers in October than during September, 
while the elevated lines reported a 5 
per cent increase in business. 


_— 


October Eectrical Exports 
Decline $115,282 


Exports of electrical supplies in 
October show a decrease of $115,282 
below September and were $247,559 
lower than October, 1921, when they 
amounted to $5,371,030. In October, 
1920, exports of electrical goods 
amounted to $9,988,215. Few finished 
manufacturers’ exports have lately de- 
veloped more strength. Normally this 
trade is hampered by rapid invention 
and variability of price lists. For the 
past eighteen months American ex- 
porters have also had to contend with 
renewed competition from a half dozen 
leading European markets well estab- 
lished in special lines of output many 
years before the war. 

Electrical exports for October, 1922, 
are shown in table below. 


1922, COMPARED WITH CORRESPONDING 


PERIOD A YEAR AGO 


October, 





October, 
1921 1922 
— Value —, 
Turbines... ; $26,965 
CORUROIINS hs Sci nc ov ewes $779,338 
Direct-current— 
Under 509kw........ 32,509 | 
OVER FORMS. cc iceecss 133,363 
Alternating-current— 
Under 2,000 kw.......... 19,780 
Over 2,000kw......... i 165,390 | 
Accessories and parts for 
generators. 44,661 | 
Self-contained lighting outfits 32,265 | 
Batteries...... 211,758 
Primary— 
Dry 79,714 
Wet. 2,872 
Storage 165,044 
Transforming and converting 
apparatus: 
Transformers. 464,281 
Power. 84,191 
Other 33,574 | 
Rectifiers......... 4,929 
Condensers, double-current 
and motor. generators, 
dynamotors, synchronous 
and other converters. 50,448 
Transmission and distributing 
apparatus: 
Switches and accessories 176,154 
Switches and panel boards, 
except telephones. . 252,640 
Switches and circuit break- 
ers .. 7 ; 119,424 
Fuses and fuse plugs . 19,652 
Meters and measuring in- 
ee 161,462 
Watt-hour and other 
measuring instruments 53,003 
Volt, watt, and ampere 
meters and other re- 
cording, indicating and 
testing apparatus 66,691 
Lightning arresters,choke coils, 
reactors and other protect- 
ive devices 35,535 
Motors, starters and control- 
lers: 
Motors under | hp 83,791 
Stationary motors— 
Ito 200hp.. 156,018 
Over _...... a 24,794 
Railway motors. . 112,158 
Electric locomotives. 236,845 ; 
Railway...... 10,000 
Mining and industrial. . : 19,779 
Other motors........ P 525,142 6,685 
Rheostats, controllers and 
other starting and con- 
trolling equipment....... 77,735 62,246 
Accessories and parts of 
motors....... ° 


63,874 














October, October, 
1921 1922 
- Value - 
Electrical appliances: 
Electric fans........... $15,444 $45,575 
Electric lamps: 
pe OT er rrr 1,250 3,828 
Incandescent— 
Carbon-filament.. . . 3,980 2,893 
Metal filament. 104,889 138,022 
| Otherelectriclamps..... 20,152 
Flashlights........ ep 31,896 
Searchlights and project- 
ors é 89,196 
Motor-driven household de- 
vices... 83,928 
Domestic heating and cook- 
ing apparatus 74,302 76,789 
indusrial electric furnaces 
SI s,s Ba aahd ect ea 46,279 
Therapeutic apparatus, X- 
ray machines, galvanic and 
faradic batteries 64,862 
Signal and communication de- 
vices: 
Radio and wireless appar- 
atus 564,803 
Telegraph apparatus 42,769 38,887 
Telephone apparatus, in- 
cluding mulkcheneie 163,397 433,016 
Police, fire and _ burglar 
alarm apparatus. . 10,285 
Railway signals, switches 
and appurtenances... 28,733 
Bells, buzzers and annunci- 
ators. : ; 6,760 
Other electrical apparatus: 
Spark plugs, magnetcs and 
other ignition apparatus. . 78,890 88,373 
Insulating material. ....... 80,542 
Metal conduit, outlet and 
switch boxes... 5 aa 14,662 
Sockets, outlets and recep- 
tacles 75,449 
Other wiring devices. : 86,822 143,968 
Other electrical apparatus, 
not elsewherespecified.... 1,798,655 425,755 
Globes and shades for light- 
ing fixtures am! adawes 40,089 
Electric glassware, except 
for lighting. 15,976 
Electrical porcelain. 72,606 
Carbons for electric lighting 
electrodes and batteries 26,526 93,330 
Insulated wire and cables 
(iron and steel) 31,327 
Manufactures of aluminum 
including wire 96,955 93,874 
Copper: 
Bare wire....... 66,900 128,794 
Insulated wire and cable 


177,536 170.827 


Total electrical machinery 
apparatus and appurte- 7 
: nances,...... $5,371,030 $5,123,471 


Says Electrical Situation in 
Orient Is Improving 


“The general business situation in 
China is improving,” said Julean Ar- 
nold, commercial attaché to China, to 
a representative of the Electrical World 
last week in San Francisco. “It is 
true that the political situation con- 
tinues bad, but this does not affect the 
country as a whole nearly so much as 
does the political situation in the United 
States. 

“The outlook for foreign export to 
China of electrical goods is very encour- 
aging, but it is well for American 
manufacturers to remember that they 
must have a financial organization to 
handle the credit situation if they wish 
to do extended business in China. Three 
American firms, the General Electric 
Company, the Westinghouse Electric & 
Manufacturing Company and the West- 
ern Electric Company, have already 
strong organizations in the Orient and 
other electrical manufacturers are seek- 
ing to gain admission there.” 


The Metal Market 


Copper, Zine and Tin in Small De- 
mand—Lead Price Advances 
to 7.10 Cents 





Copper, zinc and tin have been in 
small demand during the last week. 
Lead has continued strong. 

There are more copper sellers at 13% 
cents delivered today than there were 
a week ago, and there is no difficulty 
in getting large amounts of copper for 
delivery over the next two or three 
months at this level, where the freight 
rate is not more than 25 cents per 100 
lb. On some desirable business the 
price has been shaded to 13.80 cents. 
Two or three lots have been offered by 


NEW YORK METAL MARKET PRICES 
Nov. 29, 1922 Dec. 6, 1922 


Cents per Cents per 
Copper Pound Pound 
Prime Lake 13.75 13.874 
Electrolytic 14.00 14.00 
Casting 13.45 13.45 
Lead, Am. 8. & R. price 7.00 7.10 
Antimony : 6.50 6.50 
Nickel, ingot 36.00 36. 00 
I a. v6 wic-a's 2.29 8 25 
Ei, ON céccwe aa 32.20 32.20 
Aluminum, 98 to 99 
ws 21.50 y) 


per cent 


second-hands, and this metal is reported 
to have been obtainable at 13.75 cents. 

The official contract price of lead of 
the American Smelting & Refining 
Company was advanced from 7 to 7.10 
cents on Nov. 24. 

The advance of the smelting com- 
pany brought its price about to the 
level of outside interests for December 
and January lead. At the new level 
lead was in freer supply and more 
was sold for Eastern delivery than for 
some weeks. For prompt and spot lead 
premiums continue ta be asked, and 
7.25 cents would no doubt have to be 
paid, though practically none is being 
sold, so that the influence of this price 
on the major market is practically 
nothing. 
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Prices When Quoted Are Those Reported at the Opening of Business on Monday’ 
of This Week for Points West of the Mississippi River and on 
Tuesday for All Eastern Points 





motors and lamps is_ reported. 
Central-station buying has fallen off 
noticeably during the past week and 
little further activity for the next two 
months is expected. Holiday purchases 
of flatirons, toasters, novelties, vacuum 
cleaners and washing machines are 
heavier, although, because of Thanks- 
giving Day, the volume of sales for last 
week was not larger. Conduit stocks, 
particularly in the Far Western sec- 
tions, are very low, and jobbers express 
grave fears for the future. An official 
of an important radio corporation stated 
before a meeting of jobbers in Cleveland 
last week that sales are now proceed- 
ing at the rate of from fifty to sixty 
million dollars a year. 





New York 


Pole-Line Hardware Demand Falls Off 
—Holiday Buying Continues Brisk 
— Fixtures Active 


Although last week’s volume of busi- 
ness was reduced because of the holi- 
day, there was a considerable impetus 
given to sales during Friday and Satur- 
day. Much activity in appliances, 
motors and fixtures is being shown in 
the present market and there is every 
indication of further improvement. 


Pole-Line Hardware.—Demand has 
fallen off considerably and there is little 
activity in new line construction by 
central stations. Insulators are quiet. 

Appliances. — Cooking and heating 
appliances are arousing more interest, 
and prices are reported slightly lower 
because of extreme competition in some 
instances. Vacuum-cleaner and wash- 
ing-machine sales for November are 
said to be in excess of those for October. 

Fixtures.—Much activity is reported 
for commercial sizes. With the com- 
pletion of many homes in New Jersey 
and Brooklyn, a good amount of busi- 
ness is going in that direction. 

Radio.—Much improvement is noted, 
and holiday buyers are taking the heavy 
stocks held over for many months. 
Dealers report more careful and intelli- 
gent purchasing. Prices are reduced. 





Chicago 

Wiring Demand Good—High-Tension 

Material Brisk—Motor Sales Lively 

—Radio Advancing 

Business in the electrical industry 
has had another good week. Although 
few changes in either demand or price 
were announced, jobbers report that 
their main volume continues to swing 
along briskly. Wiring materials are 
still in active demand. The high-ten- 


sion manufacturers reported another 
lively week. Statements from. manu- 
facturers relative to November motor 
sales indicate that they have equaled 
or even bettered October’s sales. 


Wire.—Reports from jobbers indicate 
that the volume of wiring material sold 
during the past week is still steady. 

High-Tension Equipment.—All firms 
report a continuing active week. One 
firm sold a 132,000-volt, 6,000-kva. out- 
door substation to a Middle Western 
utility and two 66,000-volt, 3,000-kva. 
substations to another Western utility. 
Another company reports brisk busi- 
ness on 33,000-volt and 66,000-volt 
fuses. 


Motors.—Sales on motors for Novem- 
ber have equaled the volume sold in 
October. Most of this equipment is 
under 10-hp. for use in the motorization 
ot standard machinery, including lathes 
and machine tools. Motor stocks are in 
good shape and prices are firm. 

Fuses.—The call for the 30-amp. 
fuse has increased slightly, which job- 
bers attribute to the seasonal demand 
for better lighting systems. Stocks are 
normal. 


Radio.—With the advent of the opera 
season, an improved demand for radio 
has been noticed, although the main 
volume is not so great as expected. 
Stocks are in good shape since both 
vacuum tubes and head sets are avail- 
able. 





Boston 


Lamp Demand Active — Brisk Motor 
Business—-Weatherproof Wire Quiet 
—lIrregular Conduit Deliveries 

Gradually improving business is re- 
ported in all parts of electrical New 
England. General industry is gaining, 
and while conditions have not reached 
normal in the textile field, they are 
growing better. Central-station energy 
sales are increasing with great rapidity. 
Building operations continue to absorb 
much new capital, and so far labor con- 
ditions appear in better shape than in 
some other sections. Retailers of elec- 
trical goods are well “set” for a heavy 
holiday trade. Jobbers’ stocks in Boston 
are showing none too much margin over 
current requirements, and_ deliveries 
from outside New England are greatly 
hampered by _ railroad embargoes. 
Prices are firm and tend to stiffen in 
flexible armored conductor and weather- 
proof wire. 


Lamps.—The demand is very active 
and stocks are comfortably meeting it. 
Small mercantile establishments are 
responding to sales efforts by lighting 
departments of central stations and 
dealers. 


Motors.—The rate of increase in busi- 
ness over last year continues to be well 
maintained, with some fluctuations 
above or below in comparing particular 
weeks now and twelve months ago. 
Second-hand stocks are being depleted, 
and much interest is evident among 
appliance manufacturers, who are now 
considering their fractional-horsepower 
motor needs in 1923. 


Wire.—Rubber-covered wire is mov- 
ing very actively on building construc- 
tion jobs. Weatherproof is quieter, 
although prices trend upward in the 
additions for sizes above the current 
base. Deliveries are in good shape, 
especially from New England factories. 
Bare wire is dull. 


Rigid Conduit.—Scarcity prevails in 
some sizes among local jobbers, but by 
“shopping around” immediate needs can 
usually be met. Deliveries are irreg- 
ular and uncertain, owing to railroad 
embargoes. 

Ey 


Cleveland 


Radio Improving—Good Wire Stocks— 
Porcelain Prices Reduced—Heater 


Demand Falls Off 


Judged by the volume of. traffic 
offered to the railroads, general busi- 
ness maintains itself satisfactorily. 
Moderate weather in November has 
relieved the traffic congestion of the 
month before and car loadings con- 
tinue at a rate not much below the 
record of two years ago. Radio has 
shown much improvement and conduit 
has become more available. Prices gen- 
erally are firm and distribution is fairly 
equal between advances and declines. 

Wire.—Activity in No. 14 rubber- 
covered continues, but from good stocks. 
A slight tendency to advance prices is 
noted. 


Conduit.—Although stocks have been 
recovered, the demand for the larger 
pipe continues in good volume. Prices 
have not yet indicated a _ decline. 
Armored cable is steady and prices are 
firm. 

Poles and Pole Line Hardware.—Fair 
activity is noted and one jobber reports 
stocks reduced. Prices are firm. 


Porcelain.—A limited market and 
large stocks have had a tendency to 
reduce prices. 

Lamps.—Smaller types continue to be 
in good demand despite partial suspen- 
sion of building activity. Dealers are 
prepared for an expected activity in 
Christmas-tree lamps. Commercial 
fixtures and wiring devices are steady, 
but dealers are not recovering stocks. 


Heaters.— Demand has fallen off 
sharply, but this is due to mild weather 
and prices remain firm. The holidays 
and colder weather are expected to 
create an active market by next week. 
Stocks are normal. 


Radio.—Jobbers and dealers report 
greater demand with the regaining of 
popularity. Many dealers are reducing 
current stocks with sales. 
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Atlanta 


Heavy Movement of Armored Con- 
ductor — Meter Stocks in Good 
Shape—Fuses Active 

Business conditions in general in the 
Southeast remain about the same. The 
long drought continues, but the ability 
to obtain cars for coal shipments is 
tending to relieve the situation and no 
curtailment of power is expected at the 
present time. Jobbers and dealers re- 
port the trade as very brisk and the 
outlook bright for a big holiday season. 
Stocks are in excellent shape. Collec- 
tions Have improved during the past 
sixty days, but jobbers expect them to 
slow up until the first of February on 
account of the holidays. 


Armored Conductor. — A _ steady 
movement is reported, with the build- 
ing program indicating a continuation 
of satisfactory sales. Only fair stocks 
are on hand, but deliveries are good. 


Meters.—The movement in this line 
is fair to good, the best sales being re- 
ported in the 5-amp. and 10-amp., two- 
wire sizes. Stocks are in good shape 
with prices steady. 

Fuses.—The fall demand is in evi- 
dence, both in plug, cartridge and re- 
newable types, with an increasing ten- 
dency on the part of industrial plants 
to standardize on the renewable fuse. 
Stocks and deliveries are good. 


Commercial Lighting Fixtures. — 
Building activities throughout the sec- 
tion are responsible for a steady move- 
ment in this line. The tendency is 
toward purchasing the better class of 
fixture. Stocks are good, but deliver- 
ies are only fair to good. 


Schedule Material—The demand in 
this line is excellent, particularly for 
sockets, rosettes and snap switches. 
Sufficient stocks are on hand to meet 
the requirements. 


Motors.—An increase in motor sales 
is reported and deliveries are begin- 
ning to lengthen. Spotty stocks are in 
the territory. Prices are steady. 





St. Louis 


Air Heaters Are Steady—Lower Tape 
Prices—Trucks Attracting 
Renewed Interest 





The midweek holiday caused _ sub- 
stantial reductions in sales last week; 
in fact, buying generally shows de- 
creasing tendencies except for the holi- 
day demand. On the other hand, manu- 
facturing plants are operating on in- 
creasingly heavier schedules, especially 
the stove, furniture, automobile and 
steel plants. Power equipment con- 
tinues to be one of the most active 
lines, and sales for the week were of 
good volume. Central-station energy 
sales and power-plant demands are 
making new records. Collections show 
improvement, some reporting them on 
a forty-five-day basis, and many of the 
long-standing obligations have been 
liquidated. Money rates are lower and 
loans are more readily made. Money 
and credit conditions in the South are 


substantially better since this 
crops have been sold. 

Air Heaters. — Favorable weather 
conditions are causing steady sales, 
both wholesale and retail. Dealers are 
keeping low stocks, and those of jobbers 
are moderate. 


year’s 


Tape.—Prices are slightly lower, 
representative quotations in 50-lb. lots 
being 35 cents per pound in both fric- 
tion and rubber. Demand is falling, 
with stocks conservative but ample. 

Troners.—A distributor reports that 
sales are about double those of last 
year, the increased demand being a re- 
sult of consistent educational work. 
Stocks are excellent. 


Electric Trucks.—This business has 
been dormant in St. Louis for a num- 
ber of years, but renewed interest ex- 
ists, bakeries and laundries being re- 
cent purchasers, and it seems probable 
that a number of concerns will adopt 
them next year. 





San Francisco 


Conduit Stocks Are Very Low—Sched- 
ule Material in Demand—Lamp 
Stocks Fair 

Local stocks in general are in good 
shape, although conduit and some wires 
are badly needed. 

Conduit.—November showed slight 
improvement over October. Compara- 
tively few carloads were received, and 
these were immediately broken up for 
urgent jobs. Occasional raising of 
eastbound embargo enables a few car- 
loads to be shipped from mills to At- 
lantic Coast for re-shipment by water. 
Many urgent calls were satisfied by 
substitutions of brands, but at the 
present time there are almost complete 
shortages up to and including the 2-in. 
size. 

Schedule Material.—Record-breaking 
building added to local campaigns for 
convenience outlets have produced 
heavy and it is thought steady demand. 
Prices are fairly steady now after a 
general advance. There have been in- 


dividual shortages but no general 
dearth. 
Lamps. — Demand is very good. 


Stocks are fair. Several jobbers report 
that 1921 carry-overs are now sold and 
that their new stocks are being drawn 
upon. Fancy lamps are rather slow. 

Batteries.—Dry-battery sales hold up 
surprisingly well, according to local 
manufacturers. 

Flashlights.--Selling well above last 
year’s volume. 


Salt Lake City 


Merchants Co-operating in National 
Advertising Campaign—Porcelain Is 
Active with Inadequate Stocks 

Merchants in this territory are co- 
operating quite generally with the na- 
tional advertising campaign for elec- 
trical Christmas gifts. Stocks that will 
be called for during the holiday buy- 





ing are in good shape generally. In 
some instances, however, immediate de- 
livery cannot be made on orders for 
hoitiow ware. The market is an active 
one for porcelain, with stocks inade- 
quate. Building activities have slowed 
down since stormy weather set in. The 
tax-paying exigency has been felt ad- 
versely in collections, but the general 
tendency is in the direction of improve- 
ment. 





Portland—Seattle 


Conduit Continues in Steady Demand 
—Stocks of Outlet Boxes Low 
with Slow Deliveries 

Lumber production is still above nor- 
mal and shipments are increasing. 
General export shipments were less for 
November than they were a year ago 
owing primarily to a shortage in the 
wheat crop. This is offset to some ex- 
tent by the greatly increased fruit 
shipments. The number of building 
permits for November was slightly less 
but the value appreciably greater than 
for the same month last year. Build- 
ing for the first eleven months of 1922 
is greater than for the same period in 
1921 by at least 30 per cent. Postal 
receipts are also showing an apprecia- 
ble gain. Skilled labor is in good de- 
mand. Electrical jobbers refiect the 
same spirit of optimism in their re- 
ports. Good movements of merchan- 
dise are not confined to any particular 
group of items. Prices have been held 
fairly stable for some weeks, but there 
is a pronounced upward tendency which 
may reflect itself in higher prices at 
any time. The demand for Christmas 
goods is setting in well. 


Conduit.—Rigid conduit continues to 
be in heavy demand. Stocks are short 
and deliveries are still uncertain. 
Prices are steady. 

Outlet Boxes.—Demand is excellent, 
but stocks are rather low and deliveries 
slow. 





Denver 


Holiday Business Absorbing Interest— 
Flashlights Active—Report Radio 
Sales Increased 300 per Cent 


Holiday business is absorbing the in- 
terest of local electrical men. Dealers’ 
orders are increasing, and jobbers re- 
port ample stocks to meet demand, ex- 
cept in some numbers of heaters and 
hollow wire. Co-operative advertis- 
ing of radio, vacuum cleaners and elec- 
trical Christmas gifts is responsible for 
considerable interest. Conditions are 
improved over last year and satisfac- 
tory volume is anticipated. 


Flashlights.—Batteries are moving 
better than cases, although both are 
reasonably satisfactory. 

Radio.—Increase of 300 per cent in 
sales reported. Parts are moving bet- 


ter than they have for a number of 
months. 


Fixtures.—Glassware demand _ sstill 
holding up even with decreased build- 


ing operations. Replacement business 
is good. 
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Hoover Suction Sweeper Raises 
Capital Stock to $6,000,000 


The Hoover Suction Sweeper Com- 
pany, Canton, Ohio, has increased its 
capital stock from $2,000,000 to $6,000,- 
000, and a new organization will be 
effected under the name of the Hoover 
Company. It is said the capital stock 
has been increased with a view of en- 
larging the manufacturing facilities 
and engaging the production of other 
electrical household appliances. 





M. S. Wright Company Organizes 
Sweeper Vac Appliance Firm 


To facilitate its internal administra- 
tion, the M. S. Wright Company, manu- 
facturer of vacuum cleaners, Worcester, 
Mass., has organized as a subsidiary 
the Sweeper Vac Appliance Company. 
The capita] stock is $25,000. Henry R. 
King, general sales manager of the 
Wright company, is president; Clifford 
L. Wright, treasurer, and Walter C. 
Chandler, secretary. 

—_——>—__— 


Siemens Concern Celebrates 
Seventy-fifth Anniversary 


On Oct. 12 the Siemens & Halske 
Aktiengesellschaft celebrated its sev- 
enty-fifth anniversary in Berlin, Ger- 
many. It was on Oct. 12, 1847, that 
Werner Siemens, the inventor of the 
dynamo and a multitude of other elec- 
trical devices, together with the mech- 
anician Halske founded a small shop in 
Berlin for the purpose of manufactur- 
ing telegraph apparatus. From that 
day to this the executive control of the 
company has been in the hands of the 
Siemens family and the concern has 
branched out so that now it employs 
ninety thousand people and has more 
than sixty foreign offices. It is largely 
due to the fidelity of the management 
to the principles laid down by Werner 
Siemens that the company enjoys its 
worldwide fame. 

> 


Taplet Manufacturing Company 
Organized by E. A. Jenkins 


E. A. Jenkins, actively associated 
with the H. T. Paiste Company, Phila- 
delphia, for many years, has purchased 
the pipe-taplet portion of that com- 
pany’s business, including machinery, 
patterns, patents and good will. The 
Taplet Manufacturing Company has 
organized to conduct the new business 
and is to be entirely distinct and sepa- 
rate as to management and ownership. 
The Taplet company has its sales and 
manufacturing departments at 3907 
Powelton Avenue, Philadelphia. 

The Hart & Hegeman Manufacturing 


Company, Hartford, Conn., formerly 
exclusive selling agents for the Paiste 
pipe taplets, has resigned this agency. 





Manufacturers Oppose Hull Bill 


Representatives of the National Asso- 
ciation of Manufacturers, the National 
Metal Association, the National Foun- 
ders’ Association and thirty-nine state 
associations of manufacturers appeared 
on Nov. 29 before a House naval sub- 
committee to oppose enactment of the 
Hull bill, which would require the gov- 
ernment to manufacture in arsenals 
and navy yards all articles for its use. 
The manufacturers contended that the 
bill would put the government in com- 
petition with private business on an 
unfair basis. 





Wirt Company of Philadelphia 
Elects Stuckey President 


The Wirt Company, 5221 Greene St., 
Philadelphia, manufacturer of electric 
lighting appliances, announces the re- 
tirement of its president, Charles Wirt. 

At a meeting of the board of direc- 
tors of the company held Monday, Nov. 
13, the following officers were elected: 
P. H. Stuckey, president; H. J. Thayer, 
vice-president, and C. H. Chandler, sec- 
retary and treasurer. The active man- 
agement of the business will devolve 
upon Mr. Stuckey, formerly treasurer 
and general manager, who has been as- 
sociated with the company for more 
than twelve years. 





Westinghouse Opens Its Bridge- 
port Sales and Service Quarters 


To improve its service in the Bridge- 
port (Conn.) district, the Westing- 
house Electric & Manufacturing Com- 
pany has recently opened sales offices 
and service station facilities at Bruce 
Avenue and Seymour Streets, Bridge- 
port. These quarters will be used as a 
combined sales, service and warehouse 
center, with modern repair-shop facili- 
ties and stocks of material needed for 
immediate delivery on maintenance and 
other field repair work. 

About 10,000 sq.ft. of floor space has 
been assigned to the initial installation, 
and all classes of repair work will be 
covered from large turbo-generators to 
small motors, ete. 

All of Fairfield County, Conn., will 
be within easy reach of the new quar- 
ters, and the establishment will be in 
close touch with the New York and 
other Eastern offices of the company. 
W. P. Sidle has been appointed man- 
ager of the service department at 
Bridgeport, and George McElroy has 
been appointed sales manager. 
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Fifteen Million Dollars of Western 
Electric Common Stoek Offered 


The Western Electric Company, Inc., 
announced last week that it would sell 
$15,000,000 of its common stock to its 
stockholders at $100 a share. Each 
stockholder can subscribe to one share 
of the new stock for each two and one- 
third shares of common stock standing 
in his name on Nov. 28. The right to 
subscribe expires Dec. 27, and payment 
in full must be made by Dec. 30. The 
money will be used to retire the $15,- 
000,000 issue of the first 5s of 1922, 
which mature Dec. 31. 

The company is controlled by the 
American Telephone & Telegraph Com- 
pany through a 98 per cent ownership 
of the 350,000 outstanding shares of 
no-par-value common stock. Early in 
the year the American Telephone & 
Telegraph Company sold $115,000,000 
of common stock. 

oe 


Establishes Pioneer Industrial 
Electric Heating Store 


What is believed to be the first store 
in the country to display industrial elec- 
tric heating apparatus alone on a dem- 
onstration-sale basis is in operation at 
194 Friendship Street, Providence, R.I., 
under the proprietorship of C. I. Hayes, 
for many years a manufacturer and 
distributor of this class of equipment. 

Through the co-operation of the Nar- 
ragansett Electric Lighting Company, 
Providence, the establishment has been 
quoted a rate satisfactory for demon- 
strations, and a 30-kw. transformer in- 
stallation has been made to supply 
energy at 110 and 220 volts. More than 
1,000 kw. in industrial heating appa- 
ratus of the Hayes organization’s pro- 
duction is in service on the lines of the 
Narragansett company. 

The organization has engaged J. E. 
Hines as sales manager. Mr. Hines’ 
thirteen years’ service with the Hoskins 
Manufacturing Company, Detroit, have 
fitted him for the work undertaken at 
Providence. At present the activities of 
the concern are largely confined to 
southern New England on account of 
the policy of the house to maintain 
service to customers utilizing this type 
of equipment. The Hayes products are 
manufactured in a plant of the organi- 
zation outside the city limits, and the 
display room at the new store is uti- 
lized to demonstrate these and other 
equipments for which it is a_ sales 
representative. 

The equipment on display includes a 
metal heater, a heavy-duty furnace, a 
water heater, a temperature-regulating 
panel, “hump method” equipment for 
steel hardening, high and low tempera- 
ture furnaces, ovens, glue pots, record- 
ers and control apparatus. 

—_——_»———_ 

The B-R Electric Company, Fifteenth 
and Walnut Streets, Kansas City, Mo., 
has under construction a five-story-and- 
basement reinforced-concrete warehouse 
at 1411 Walnut Street, which the com- 
pany expects will be ready for occu- 
pancy April 1, 1923. 
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Illinois Electric of California The National Carbon Company; The Crompton & Knowles Loom 
Madison Avenue, Northwest, and One Works, Inc., Worcester, Mass., has 


Building to Cost $250,000 


The new building of the Illinois Elec- 
tric Company shown in the accompany- 
ing picture is being erected at West 
San Pedro and Boyd Streets, Los 
Angeles, at a cost of $250,000. 

In addition to serving as office and 
warehouse of this organization in the 
Southwest, many features new to a 
wholesale house have been introduced. 
The company has installed a complete 
servicing department with a stock of 
parts sufficient to take care of all equip- 
ment handled by it and is prepared to 
handle repairs at cost for dealers not 


Hundred and Seventeenth Street, Cleve- 
land, manufacturer of electric batteries 
and kindred specialties, is said to have 
tentative plans for the establishment 
of a new service and factory branch 
at Dallas, Tex. 


The Koch & Sterzel Company, Dres- 
den, Germany, manufacturer of trans- 
formers, has recently completed an 
installation for obtaining an alternating 
potential of 1,000,000 volts at the Frei- 
berg Porcelain Works. This installa- 
tion will be used for the examination 
of high-voltage insulators. Koch & 





NEW BUILDING OF LOS 


in a position to do their own service 
work. 

Much attention is being given the 
street-lighting and industrial lighting 
departments, and a model display of 
modern methods of illumination is to be 
installed which will not only serve as 
an example to the customer in the 
electrical field but will enable salesmen 
to bring in their industrial “prospects” 
for a practical demonstration of modern 
lighting methods. 

This California company was organ- 
ized in 1911 with but four employees; 
it now has a staff of more than 100. 
With the rapidly growing demands of 
this section of the country in view, the 
present headquarters of the company 
are being planned to care for future 
expansion. 

icsiiliiaaliaaa 

The Brown-Boveri Company, Baden, 
Switzerland, has just obtained an order 
for a 10,000-kw. turbo-generator for the 
first government station at Moscow. It 
is said that additional orders will be 
placed with this company by the Mos- 
cow authorities. 


ANGELES JOBBING FIRM 


Sterzel intend building another installa- 
tion with an alternating potential of 
2,000,000 volts. 


The Freeman Electric Company, 803 
South State St., Trenton, N. J., manu- 
facturer of electrical products, has re- 
vised plans for a one-story unit at its 
proposed new factory at Mead and 
Prince Streets, including improvements 
in the present building. E. H. Freeman 
is president of the company. 


The Connecticut Electric Manufactur- 
ing Company, Bridgeport, Conn., manu- 
facturer of electrical supplies, is erect- 
ing a one-story, 50-ft. x 120-ft. steel 
addition at its plant on Bishop Avenue, 
Bridgeport. 

H. Sutter, 428 Erie Street, Elmira, 
N. Y., is arranging for the installation 
of equipment in a local building for the 
manufacture of radio equipment and 
parts. 


The International Oxygen Company, 
Newark, N. J., announces that A. A. 
Heller has taken over its management 
in place of L. W. Hench, secretary and 
general secretary, resigned. 


awarded a contract for a one-story ad- 
dition to its Providence plant, 50 ft. x 
170 ft., with a basement. The main 
floor will be equipped as an erection 
shop. 


The Chemical Equipment Association, 
comprising manufacturers of equipment 
essential to manufacture in the score 
or more chemically controlled industries 
of the continent, has established na- 
tional executive offices at 1,328 Broad- 
way, New York City. It has begun 
active work through a national mem- 
bership for the fostering of trade in 
chemical equipment and for the im- 
provement of practices in the produc- 
tion and distribution of such equipment 
and in the performing of engineering 
services incidental thereto. 

The Safety Car Heating & Lighting 
Company, Dixwell Avenue, New Haven, 
Conn., manufacturer of electric lighting 
and heating equipment for railroad 
service, will erect a new one-story plant 
addition, 106 ft. x 115 ft. 

The Kerite Insulated Wire & Cable 
Company, 30 Church Street, New York 
City, with plant at Seymour, Conn., is 
arranging for the sale of common stock 
for $1,000,000, provided by an increase 
in capital from $200,000 to $1,200,000, 
a portion of the proceeds to be used 
for extension and improvements to the 
plant. 


The Mitchell Vance Company, New 
York City, lighting fixture manufac- 
turer, announces that Henry H. Russell 
is now associated with its organization 
as an executive sales representative. 
Mr. Russell is well known for his de- 
velopment of unusual selling “stunts.” 
Some years ago, while in California, he 
signed contracts in a captive balloon 
3,500 ft. over the city of Los Angeles. 
About two years ago he conceived the 
idea of delivering an electric range by 
airplane from Atlanta to Rome, Ga., a 
distance of 75 miles. The delivery was 
made in eighty-seven minutes, and on 
its arrival a successful demonstration 
of electric cooking was given before the 
Rome Women’s Club. 

The Lewis Electric Manufacturing 
Company, Inc., 1400 Niagara Street, 
Buffalo, which was recently incorpo- 
rated to manufacture mechanical appli- 
ances, will have its early production 
done by contract and some time later 
will be in the market for equipment 
for factories of its own. Standard pro- 
duction will probably not begin until 
about Jan. 1. E. Sears Yates is secre- 
tary of the company. 


The Royal Fixture Corporation, Mil- 
waukee, has been incorporated with a 
capital stock of $50,000 to manufacture 
electric illuminating fixtures, lamps, 
electrical devices, etc. The building at 
85 Thirty-fifth Street has been taken 
over and is being equipped as a ma- 
chine and assembling shop. The prin- 
cipals are David C. Loppin, 679 Forty- 
eighth Street, and Sam Rabucehin, 844 
Eleventh Street, Milwaukee. 
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Foreign TradeOpportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

The representative of a firm in the United 
States desires an agency in Palestine (No. 
4,506) for electric bulbs for motor cars, 
of single and double contact, lamps and 
lanterns, agricultural implements, etc. 

Purchase and agency is desired in Swit- 
zerland (No. 4,510) for engineering equip- 
ment and supplies, refrigerator equipment, 
power transmissions, driving belts, etc. 

Purchase is desired in Hungary (No. 
4,512) for iron sheets for generators and 
transformers and galvanized-iron sheets. 

Agency and purchase is desired in New 
Zealand (No. 4,526) for self-contained elec- 
tric plants and material suitable for installa- 
tions for residences, offices, farms and 
shops; electric novelties and small engines, 
suitable for shops, dairies and farm use. 

Purchase is desired in Canada (No. 4.527) 
of a direct-connected generator to develop 
from 350 hp. to 500 hp., twenty motors from 
10 hp. to 75 hp., transmission machinery 
for lumber, etc. 

Purchase and agency is desired in India 
(No. 4,565) for motor cars, motor_ cycles, 
electric fittings, automobile parts and acces- 
sories, etc. 

An agency is desired in India (No. 4,576) 
for electrical goods, motor accessories, etc. 

The following inquiries have _ recently 
been received by the Philadelphia Com- 
mercial Museum, which will furnish the 
names and addresses of the inquirers by 
mentioning the number given: 

An agency is desired by a firm in Bar- 
rancas, Venezuela (No, 40,296), for electric 
lighting sets of about ten lamps capacity, 
with air-cooled motor, low voltage and 
necessary storage batteries, at a price from 
$60 to $80. 

Catalogs and price lists are desired in 
Mazatlan, Mexico (No. 40,297), of electrical 
apparatus for medical purposes, including 
a Rhumkorff coil for producing 8-in. sparks. 

An agency is desired in Switzerland (No. 
40,301) for wireless telephone apparatus, 

Catalogs and price lists are desired in 
Mexico City (No. 40,307) of electric baking 
ovens. 

PROPOSED ELECTRIC PLANT FOR 
SAN JOSE, COSTA RICA.—The municipal- 
ity of San José, Costa Rica, has decided to 
install a new electric power plant of suffi- 
cient capacity to supply electricity to light 
the entire city and to furnish power for 
industrial plants. 

ERECTION OF LARGE HYDRO-ELEC- 


TRIC PLANTS IN CZECHOSLOVAKIA 
CONTEMPLATED. — Plans are reported 
under way for the construction of large 
hydro-electric plants at Seestadtl and 
Kaaden. Work is also under way in linking 
up the power stations in northeastern 
Bohemia. 





New Apparatus and 
Publications 





RAPID TRANSIT SYSTEMS.—tThe Gen- 
eral Electric Company, Schenectady, N. Y. 
has issued bulletin’ No. 44,018, entitled 
“Metropolitan Subways and Elevated Sys- 
tems,” in which it describes the principal 
characteristics of several large rapid-transit 
systems, 

ELECTRIC RANGES.—The Standard 
Electric Stove Company, Toledo, Ohio, is 
distributing a catalog covering its electric 
cooking apparatus, including ranges, coffee 
urns, combination griddle, broiler and 
toaster, hot plates, etc. 

RAILWAY ELECTRIFICATION. — The 
Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., has pub- 
lished a pamphlet (Reprint No. oy con- 
taining an article on “Advantages of Rail- 
road Electrification,” by R. J. O’Brien of 
its heavy traction department. 

VENTILATING SET.—The L. J. Wing 
Manufacturing Company, 352-362 West 
Thirteenth Street, New York City, is dis- 
tributing a folder covering its “W-S Vent 
Set” for ventilation of residences, offices 
and laboratories. 

BATTERY CLIP.—The Mueller 
Company, 1,583 East Thirty-first 


Electric 
Street, 


Cleveland, is distributing a leaflet calling 
attention to the improvement in its No. 
21-A “Universal” battery clip. 

DETECTOR AMPLIFIER UNIT.—A 
complete detector-amplifier unit for am- 
ateurs, professionals and schools has been 
brought out by the Betts & Betts Corpora- 
tion, 645 West Forty-third Street, New 
York City. 








New Incorporations 





THE CADDO (TEX.) ICE, LIGHT & 
POWER COMPANY has been incorporated 
with a capital stock of $30,000 by Peter 
Swenson, S. T. Swenson and O. C. Goodwin. 

THE KING’S ROAD ELECTRIC LIGHT 
LINE, Jacksonville, Fla., has been incor- 
porated with a capital stock of $3,000 to 
distribute electricity for light and power 
purposes. The officers are: Albert Klein, 
president; George F. Foy, vice-president; 
J. R. McKinley, secretary, and P. C. Nicker- 
son, treasurer. 

THE MISSOURI ELECTRIC LIGHT & 
POWER COMPANY, St. Louis, Mo., has 
been chartered by L. M. Bgan, F. J. 
Boercher, L. E. Boehm, J. E. Young and 
others. The company will take over the 
property of the Union Electric Light Com- 
pany of St. Louis. Under the charter the 
company is authorized to issue 250,000 
shares of preferred capital stock, par value 
$100 each, and 650,000 shares of common 
stock of no par value. 

THE NORTHERN INDIANA POWER 
COMPANY, Kokomo, Ind., has been granted 
a charter with a capital stock of $3,500,000. 
The company proposes to acquire seven 
utility companies operating in northern 
Indiana. The directors are Joseph H. Brewer 
and Charles O. B. Murphy. 

THE NORTH MISSOURI POWER COM- 
PANY, Excelsior Springs, Mo., has been 
incorporated with a capital stock of $1,500,- 
000 to take over the properties of the 
Excelsior Springs Water, Gas & Electric 
Company and its subsidiaries. W. A. J. 
Bell is president and S. W. Henderson vice- 
president and general manager. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


BOSTON, MASS.—The Edison Illuminat- 
ing Company contemplates extensions and 
improvements in present power plants, lines, 
etc., during 1923, to cost about $4,500,000. 

MARLBORO, MASS.—The Board of 
Aldermen has decided to replace the lamps 


now in use on East Main, West Main 
Mechanic and Lincoln Streets with 600-cp. 


“Nova Lux” lamps. 

SAUGUS, MASS. — The Universal Tide 
Power Company has been granted permis- 
sion to issue $35,000 in capital stock; the 


proceeds to be used for additional equip- 
ment, etc., to its local power plant. 
WORCESTER, MASS.—The New Eng- 
land Power Company is preparing plans 
for a number of transmission lines and 


new central distributing plant for the east- 
ern Massachusetts district, to cost about 
$200,000. 


Middle Atlantic States 


LANCASTER, N. Y.—The Public Service 
Commission has granted the Depew & Lan- 
caster Light & Power Company permission 
to erect an electric lighting system in the 
towns of Java, Sheldon and Bennington 
under franchises granted by the three town- 
ships. 

MECHANICSVILLE, N. Y.— George P. 
Ide & Company, Troy, will erect a power 
house at their proposed local factory, to 
cost $100,000. Edward T. Loth, 253 Broad- 
way, Troy, is architect. 

PARMA, N. Y.—The Public Service Com- 
mission has granted the Cooper Electric 
Corporation, Hilton, permission to construct 
an electric plant to supply service in Parma. 





It also approved the exercise by the Cooper 
Electric Company of certain franchise rights 
granted to the Hilton Electric Light, Power 
& Heat Company. 

NEW YORK, N. Y.—The Empire State 
Ice Company, 76 West Monroe Street, Chi- 
cago, will install electric power equipment, 
ice and refrigerating machinery at its pro- 
posed plant at 161st Stret and Grant 
Avenue, to cost $200,00. 

POTSDAM, N. Y¥.—The Public Service 
Commission has granted the St. Lawrence 
Transmission Company permission to con- 
struct a transmission and distribution sys- 
tem in the towns of DeKalb and Hermon. 

TONAWANDA, N. Y.—The Tonawanda 
Power Company will install a lighting sys- 
tem on Military and River Roads. 

CAPE MAY, N. J.—The Atlantic (N. J.) 
City Electric Company will build a trans- 
mission line from Cape May to Wildwood 
Junction and extend its distributing system 
in this section. The local utility properties 


recently acquired will be merged with the 
main system. 
ELIZABETH, N. J.—The lumber plant, 





including sawmill, power house and equip- 
ment, of the Heidritter Lumber Company, 
South Front Street, was damaged by fire 
recently, causing a loss of about $100,000. 


HAMMONTON, N. J.—The Littlefield Ice 
& Coal Company will install electric equip- 
ment in its proposed ice-manufacturing and 
cold-storage plant, to cost about $60,000. 

MILLVILLE, N. J.—The Court of Errors 
has affirmed a decision by Supreme Court 
Justice Thomas W. Trenchard upholding 
the right of city of Millville, under an act 
of 1917, to construct an electric distributing 
system, 

SUMMIT, N. 


J.— The Commonwealth 


Electric Company and affiliated interests, 
the Commonwealth Water & Light Com- 


pany, the Lakewood & Coast Electric Com- 
pany and the Lakewood Coast Water & 
Electric Company have been acquired by 
the Albert Emanuel Company. 61 Broad- 
way, New York. The new owner plans 
immediate extensions and improvements. 

FREEBURG, PA.—The Pennsylvania 
Power & Light Company, Allentown, is 
planning to extend its transmission line 
from Selinsgrove to Freeburg to furnish 
electrical service here. 

HAMBURG, PA.—The Hamburg Gas & 
Electric Company has received permission 
to acquire the properties of the Greenwich, 
Lenhartsville, Albany, Bern and Richmond 
Electric companies, operating in this vicit- 
ity. The lines will be merged with the 
system of the purchasing company and 
extensions and improvements made, 

HUNTINGDON, PA.—The Cover Electric 
Company contemplates extensions and 
improvements, to cost about $25,000. 

JOHNSTOWN, PA.—The Penn Public 
Service Company has received permission 
to acquire the properties of the Lumber 
City, Confluence, Boswell and Armagh Elec- 
tric Companies. The systems will be« 
merged and extended. 

LANSFORD, PA.—The_ Pennsylvania 
Power & Light Company will build a trans- 
mission line from its Hauto power plant 
to Lansford via Northampton. 

MORGANTOWN, PA.—The_ Superior 


Block Coal Company, recently organized, 
wil install electric power equipment at its 


local properties. Harold S. Smith heads 
the company. 

PHILADELPHIA, PA.—The Pennsyl- 
vania Sugar Company, 1045 North Del- 


aware Avenue, will build a one-story power 
house at its plant. Bids will be asked early 
in January. 

SCRANTON, PA.—The Adams Electric 
Company, the Adams Power Company and 
the York Power Company, recently organ- 
ized to operate in West Manheim, Mount 
Joy and Berwick Township, plan to erect 
transmission and distributing lines. F, Hein- 
bokel, Scranton, is treasurer, 

YORK, PA.—The Gilbert Wall Paper 
Company, 728 Linden Avenue, will build a 
one-story power house at its proposed new 
factory on State Street. J. A. Dempwolf, 
Casset Building, is architect. 

BALTIMORE, MD.—The American Ice 
Company, Calvert Building, will install 
electric power equipment at its proposed 
new plant on Edon Street, to cost $100,000. 
G. Leslie Weir, 41 East Forty-second 
Street, New York, is architect. 

HAVRE DE GRACE, MD.—The property 
of the Havre de Grace Electric Compar y 
has_been purchased by the Northern Mar-;- 
land Electric Company, Oxford, Pa. Work 
will begin at once by the new company 
on the erection of a transmission line ‘c 
connect Havre de Grace with Port Deposit 

WOODMONT, MD.—The installation of 
a municipal electric light plant in Wood- 
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mont is under consideration. Post office 


address is Little Orleans. 

CLIFTON, W. VA.—The Clifton Coal 
Company plans to rebuild its power house, 
recently destroyed by fire. 

HUNTINGTON, W. VA.—The Coal River 
Collieries Company will install motors and 
other electric equipment at its properties, 
to cost about $100,000. 

JANELEW, W. VA.—The Monongahela 
Power & Railway Company contemplates 
the installation of a commercial light and 
power service here. 


LOGAN, W. VA.—The Kentucky & West 
Virginia Power Company contemplates 
rebuilding its local plant, recently destroyed 
by fire, causing a loss of about $30,000. 

LOST CREEK, W. VA—The Vulcan 
Coal Company will install electric power 
equipment at its properties. 

MARTINSVILLE, VA.— The American 
Furniture Manufacturing Company plans to 
build a power plant in connection with its 
proposed furniture factory. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Bureau of Suppies & Accounts, 
Navy Department, until Dec. 19 for one 
switchboard for the Puget Sound Navy 
Yard (Schedule 343); also for a quantity 
of flashlights and batteries for Eastern and 
Western yards (Schedule 344). 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief of Air Service, United 
States Army, until Dec. 12 for 250 landing 
light switches, for use at Fairfield, Ohio, 
and Keyport, N. J. (Circular 23-71). 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Board of Commissioners, 
District Building, until Dec. 14 for electric 
lighting fixtures for the new Eastern High 
School. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer, United 
States Army, until Dec. 18 for condensers, 
telephone generators, resistances, vibrators, 
ete. (Circular PR-12858-1CP); also, until 
Dec. 15 for 4,000 hand-receiver cords, 2,000 
switchboard transmitter cords, 800 switch- 
board connector cords, ete. (Circular PR- 
13270-1CP) ; until Dec. 19 for armature for 
motor generator, rectifiers, switches, etc. 
(Circular PR-13228-1CP.) 





North Central States 


DETROIT, MICH.—Tentative plans_are 
being prepared by the Detroit Edison Com- 
pany for a generating plant at Slocum’s 
Island, to cost about $8,000,000, with trans- 
mission system. A substation will be erected 
at Ecorse Avenue and Dearborn Street. 

LANSING, MICH.—The United Produce 
Company will install electric power equip- 
ment in its proposed refrigerating and cold- 
storage plant, to cost about $200,000. 
Warren M. Holmes, Tussing Building, is 
architect. 

ST. JOSEPH, MICH.—Plans are being 
prepared by Cahill & Douglas, engineers, 
217 West Water Street, Milwaukee, for a 
power plant and smokestack for the Whit- 
comb Hotel. 

COSHOCTON. OHIO.—The Ohio Service 
Company, which has purchased the prop- 
erties of the Sugarcreek (Ohio) Light & 
Power Company, the Battery Company and 
the Cadiz (Ohio) Electric Light & Power 
Company, is planning to erect a 12-mile, 
33,000-volt transmission line from New 
Philadelphia to Sugarcreek; a 4-mile line 
between Strasburg and Zoar, and a 26-mile, 
33,000-volt line from Dennison to Cadiz, 
via Conotton, Bowerston, Jewett and Scio. 
The company has been granted franchises 
in Scio and Jewett. 

ELYRIA, OHIO.—The Ohio Public Serv- 
ice Company is securing right-of-way to 
Ashland, 55 miles, for a new 132,000-volt 
transmission line. The cost is estimated at 
about $1,500,000. 

LORAIN, OHIO.—The City_ Council_ has 
authorized the Ohio Public Service Com- 
pany to install an ornamental lighting sys- 
tem, to cost about $15,000. 

CLINTON, IND.— The Wabash Valley 
Electric Company plans to erect a transmis- 
sion line to connect its power plants at 
Clinton and Sullivan. New distributing 
lines will be installed along the route in 
Vigo County. 

GARY, IND.—The Gary Street Railway 
Company will make extensions to its sys- 
tem, including the installation of new equip- 
ment, to cost about $500,000. 

CHICAGO, ILL.—E. J. Brach & Sons, 
215 West Ohio Street, will build a power 
house in connection with their three-story 
candy-manufacturing plant to be erected at 
401 North Kilpatrick Street. 

FORT ATKINSON, WIS.—Bonds to the 
amount of $38,000 have been voted for 
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improvements to the municipal electric light 
plant. 

KENNAN, WIS.—The Village Board has 
engaged Earl D. Jackson, Endicott Building, 
St. Paul, consulting engineer, to prepare 
plans for a municipal hydro-electric plant, 
with steam auxiliary power station, to cost 
about $35,000. 


KENOSHA, WIS.—A _ proposition has 
been submitted to the County Board of 
Supervisors, the cities of Kenosha and 
Racine by the Wisconsin Gas & Electric 
Company offering to install electric lamps 
on the Sheridan Road between these two 
cities, a distance of 12 miles. The company 
has installed twenty 400-cp. (sample) lamps 
for a distance of 1 mile to demonstrate th 
possibilities of highway lighting. 


KIEL, WIS.—The Board of Supervisors 
of Manitowoc County has granted thé Oslo 
(Wis.) Light & Power Company a franchise 
to erect transmission lines in the towns of 
Manitowoc Rapids, Cato and Newton. 


_ KIEL, WIS.—The Wisconsin Public Serv- 
ice Company, Green Bay, has petitioned 
the Board of Supervisors of Manitowoc 
County for permission to erect transmission 
lines between Manitowoc Rapids and Val- 
ders, from Manitowoc Rapids to Newton, 
between the east and west boundaries of 
the town of Cato and in tht town of Rock- 
land. 

MILWAUKEE, WIS.—The Milwaukee 
Electric Railway Light & Power Company 
contemplates extending its transmission line 
from Whitewater to West Allis. 

MILWAUKEE, WIS.—The_ Railroad 
Commission has granted the Milwaukee 
Electric Railway & Light Company per- 
mission to issue $6,500,000 in bonds, part 
of the proceeds to be used to reimburse 
the treasury for expenditures for extensions 
already made and also for future exten- 
sions. 

_OAKFIELD, WIS.—The Eastern Wiscon- 

sin Electric Company has acquired the 
property of the Oakfield Light & Power 
Company. Improvements in the transmis- 
sion line are contemplated by the purchas- 
ing company. 

SHEBOYGAN, WIS.—tThe installation of 
an ornamental lighting system on North 
Eighth Street is under consideration by the 
lighting committee. 

STEVENS POINT. WIS.—The Consoli- 
dated Water Power & Paper Company is 
considering enlarging its local hydro-electric 
plant. 

WAUSAU, WIS.—The Wisconsin Valley 
Electric Company contemplates the erection 
of a 20,000-volt, three-phase transmission 
line from Edgar to Stratford. 


ROCHESTER, MINN. — The Wisconsin- 
Minnesota Light & Power Company has 
submitted a proposal to the City Council to 
furnish electricity in this city. The pro- 
posed plan provides for the erection of a 
transmission line from Rochester to con- 
nect with its station at Red Wing, at a 
cost of about $100,000, to be paid by the 
city, the company to reimburse the city in 
five yearly installments. To meet the 
increasing demand for electricity, it is 
stated that it will soon be necessary to 
iristall a generating unit at the municipal 
electric plant and the company offers this 
plan as a substitute. 


BOLIVAR, MO.—Alexander & Baity, 585 
West Commercial Street, Springfield, Mo., 
it is reported, are considering installing an 
electric light and er plant in Bolivar, 
to cost about $32,000. 


KANSAS CITY, MO.—Electriec power 
equipment will be installed in the proposed 
addition to the grain elevator of the Mis- 
souri, Kansas & Texas Railroad Company, 
to cost about $2,000,000. 


MOUNTAIN GROVE. MO.—Extensions 
to the municipal electric light plant and 
waterworks system, to cost about $25,000, 
are under consideration. 

ST. LOUIS, MO.—The Litton Veneer Com- 
pany, Rockford, IIl., will build a power 
house at its proposed local plant on Nettle- 
ton Street. 


HUBBELL, NEB.—Bonds to the amount 
of $10,000 have been voted for the con- 
struction of a transmission line to Supe- 
rior, Neb. 


WAHOO, NEB.—The first electric light 
district of Saunders County has applied 
to the State Railway Commission for per- 
mission to issue $30,000 in bonds for the 
purpose of erecting a transmission line 
from part of four precincts lying south and 
east of Wahoo to the city, where connec- 
tion will be made with the municipal elec- 
tric light plant. C. E. Kellar is secretary 
of the company. 


KANORADO, KAN.—Plans are being 
prepared for a transmission line and a local 
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distributing system. W. B. Rollins & Com- 
pany, Exchange Building, Kansas City, Mo 
are engineers. 


-——~._ 


Southern States 


DAVIDSON, N. C.—Bonds to the amount 
of $60,000 have been voted for the installa- 
tion of a municipal electric light and water 
plant. 

HIGH POINT, N. C.—The Robbins Knit- 
ting Company will build an electric sub- 
station at its proposed local mill. 

FLORENCE, S. C.—The Palmetto Light 
& Power Company contemplates improve- 
ments to its system, to cost about $32,000. 

GREAT FALLS, S. C.—The Republik 
Cotton Mills, Ine., will build an _ electri 
generating plant in connection with its pro- 
posed new mill, to cost about $1,000,000. 


J. E.«Sirrine, Greenville, S. C., engineer. 
SEBRING, FLA.—Plans are being con- 


sidered for extensions and improvement in 


the municipal power plant, recently ac- 
quired from the Sebring Light & Water 
Company. 

DOTHAN, ALA.— The Houston Power 
Company has applied to the Public Service 
Commission for permission to extend its 
transmission line from Slocomb, Ala., to 


Graceville, Fla., to furnish electricity in the 
latter place. 

GADSDEN, ALA.—The Gulf States Steel 
Company will build a transmission line to 
its local plant, which will be electrified. 
HATTIESBURG, MISS. — The Acme 
F looring Company, recently organized, will 
build a power house in connection with its 
proposed local hardwood mill. 


MAGEE, MISS. — Improvements to the 
municipal electric plant and waterworks 
to cost about $25,000, are under considera- 
tion. Swanson-McGraw, Inc., United Fruit 


Building, New Orleans, ar« 
neers. 

: HEBER SPRINGS, ARK.—The City 
Council has granted E. F. Stanfield and 
associates a fifty-year franchise to furnish 
electricity in Heber Springs. 

COUSHATTA, LA.—The Gulf State 
Land & Lumber Company will install a 
tric power equipment at its lumber mill. 

_ LECOMPTE, LA.—The Council is con- 
sidering an issue of $40,000 in bonds for 
extensions to the municipal electric lighting 
System and waterworks. 

OKMULGEE, OKLA.—The Phillips i 

HE, aA. ps Hi- 
grade Refining Company will build a power 

— In connection with improvements and 
extensions to _ its lant, to abo 
$500,000. ; ae 

TULSA, OKLA.—The Taylor Pa 

- , .LA. ay per Com- 
pany, Memphis, Tenn., will build a power 
house in connection with its proposed local 
mill, to cost about $100,000. 

CADDO, TEX.—The Caddo Ice. Light & 
Power Company will make extensions to its 
power plant and ice-manufacturing plant. 

JEFFERSON, TEX.—Plans are being 
prepared by the Jefferson Ice & Light Com- 
pany for the installation of a street-lighting 
System, to cost about $30,000. 

, PERRYTON, TEX.—A_ bond 
$35,000 is being arranged for a 
light and power plant. 

ROCKDALE, TEX.—The Texas Power & 
Light Company, it is reported, is planning 
to extend its transmission lines in Milam 
County to take in all the lignite mines and 
ao a 2,300-volt line to Cameron, and 
— — and Hearne, 30 miles fur- 

SPEARMAN, TEX.—Bonds to the amount 
of $55,000 are being arranged, part of the 
proceeds to be used for extensions to the 
municipal electric light plant. 


consulting engi 


issue of 
municipal 





Pacific and Mountain States 


Rg ae An ordinance has 
; assed authorizing an appropriatior 
of $40,000 for the purchase of electric lamps. 

PORTLAND, ORE.—The Pacific Power 
& Light Company is considering the 


i con- 
struction of a transmission line to connect 
with the systems of the Montana Power 
Company and the Puget Sound Power & 


Light Company, to cost about $1,000,000. 


VERNONTA, ORE.—A_ franchise has 
been granted to George Burdick for the 


installation of a light and power system. 
BAKERSFIELD, CAL.—Plans are being 
prepared for the installation of an orna- 
mental lighting system in the business dis- 
trict and an improved system in the resi- 
dential section. 
CARPINTERIA, CAL.—Steps have been 


taken by the local Chamber of Commerce 
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for the establishment of a new lighting 


district here. 

EXETER, CAL.—Plans are being con- 
sidered for the installation of an orna- 
mental lighting system on Pine Street, to 
cost about $6,400. 

FRESNO, CAL.—The installation of new 
electroliers in Commercial Park is being 
advocated by H. BE. Patterson, manager of 
Fresno County Chamber of Commerce. 

LOS ANGELES, CAL.—The Cemet Oil 
Company will erect a power house in con- 
nection with its proposed refining plant on 
East Twenty-sixth Street, to cost about 
$1,000,000. 

LOS ANGELES, CAL.—Electric power 
equipment will be installed in the proposed 
ice-manufacturing plant to be erected at 
Mormon Island by the Union Ice Company, 
San Francisco, to cost about $400,000. 


MERCED, CAL.—The zee Trrigation 
District has applied to the Board of Super- 
visors of Merced County for a franchise 
to extend its electric system into Merced 
County. 

PLACERVILLE, CAUL.—Application has 
been filed with the Federal Power Commis- 
sion by M. C. Seagrave of San Francisco 
for a combined power and irrigation project, 
including a dam and reservoir, on the head- 
waters of the Cosumnes River, near Placer- 
ville. The plans call for a development of 
about 13,000 hp. 

WATSONVILLE, CAL. — Bonds to the 
amount of $225,000 have been voted for the 
purchase of the plant and distributing sys- 
tem of the Watsonville Power Company. 





Canada 


VANCOUVER, B. C.—The British Colum- 
bia Electric Railway Company contem- 
plates erecting a new transmission line from 
Lake Buntzen to the suburbs of Vancouver, 

ST. JOHN, N. B.—The City Council is 
considering the installation of an electric 
distribution system, including pole lines 
and underground conduit system. 

TRURO, N. S.—A resolution has been 
adopted by the Town Council recommend- 
ing the electric light commission to enter 
into a contract with the Nova Scotia Power 
Board to supply electricity in Truro, 

ATWOOD, ONT.—The Atwood Lighting 
Company contemplates the installation of 
an electric lighting system. 


Electrical 


Patents 





(Issued Nov. 14, 1922 


1,435,255. CHANGE-OVER SWITCH ; E. Puxon, 
Hamilton, Ontario, Canada. App. filed 
a 5, 1919. For auxiliary supply source. 

1,435,256. ConpucTor For ELEcTRIC Fur- 
NACES; K. C. Randall and H. A. Travers, 
Wilkinsburg, Pa. App. filed July 10, 1918. 
Several hollow conductors twisted around 
common axis. 


1.435,257. SysTemM or ConTROL; L. G. Riley, 
Wilkinsburg, Pa. App. filed Jan. 6, 1921. 
Method of determining whether railway 


is actuated too rapidly. 

1,435,259. MEASURING INSTRUMENT; F. W. 
Boller, East Orange, N. J. App. filed 
July 30, 1917. Limited indicating space 
such as between 30 amp. and 40 amp. 

1,435,262. System or ConTROL; K. A. Sim- 
mon, Edgewood Park, Pa. App. filed 
Feb. 18, 1920. Multiple-unit systems for 
railway service. 

1,435,265. CoIL-SUPPORTING MEANS 
TRANSFORMERS; A. W. Thompson, 
McKeesport, Pa. App. filed Aug. 7, 
Coils clamped rigidly in position, 

1,435,281. MAGNETO; H. G. Cox, 
Ill. App. filed June 23, 1919. 
tion of armature. 

1,435,306. BuTT-WELDED THIN-WALLED TUB- 
ING; G. V. Johnston, Chicago, Ill. App. 
filed June 9, 1919. 

1,435,328. DisTroRTION-MEASURING APPARA- 
TUS; H. Nyquist, Woodridge, N. J. App. 
filed Jan. 28, 1920. Measures distortion 
of telegraph signals. 

1,435 aot TELEPHONE-EXCHANGE SYSTEM ; 


controller 


FOR 
East 
1917. 


Chicago, 
Construc- 


L. Polinkowsky, New York, N. App. 
filed June 14, 1919. Employ machine- 
switching apparatus. 

1.435.348 AUTOMATIC RINGING CIRCUITS; 
J. P. Toomey, New York, N. Y. App 


filed June 5, for ial 


switchboards. 


1919. Adapted 


ELECTRICAL WORLD, 


1,435,380. Enectric REGULATION; J.._L, 
Creveling, White Plains, N. Y. App. filed 
April 9, 1917. Applicable to generator 
used to "charge storage battery. 

1,435,392. HratING ELEMENT; C. J. Heisler, 
Los An eles, Cal. App. filed March 5, 


1921. einforced lead-in wire to prevent 
burning out. 
1,435,421. ExLectric LIGHTING FIXTURE; 


H. C. Scharff, St. Louis, Mo. App. filed 
July 30, 1920. Universal joint for wall 
brackets. 

1,435,427. Lamp; W. L. Stewart, Worcester, 


Mass. App. filed March 16, 1921. Com- 
bined gas and electric table light. 
1,435,447. TELEPHONE-TRANMISSION SYS- 


Queens, N. Y. 


TEM; W. H. Bendernagel, 
Amplifying 


App. filed Dec. 9, 1919. 
repeater in cord circuit. 
1,435,455. ExLectric CuRRENT CONTROLLING 
DeEvicE; H. P. Donle, Meriden, Conn. App. 
filed Feb. 2, 1920. Vacuum-tube type. 
1,435,468. ELectric RANGE; G. W. Hart, 
West Hartford, Conn. App. filed June 5, 
1922. Fuses and switches on face plate. 

1,435,470. APPARATUS FOR BRAZING THIN 
METAL Parts; W. F. Hosford, Oak Park, 
Ill, App. filed March 19, 1920. 


1,435,474. ADVERTISING Device; A. H. 
Jackson, London, Eng. App. filed April 
22, 1922. Motor-controlled sign for street 
cars, 

1,435,507. MrtHop or FoRMING BALL BEAR- 
INGS; R. W. Sellew, New Britain, Conn. 
App. filed Oct. 19, 1920. Housing for 


bearings welded together. 

1,435,559. ELectric WATER HEATER; F. E. 
Shepard and J. E. Phillips, Tampa, Fla. 
App. filed June 5, 1922. Porcelain body, 
carbon electrodes and water spacing be- 
tween electrodes. 

1,435,596. Powrr-TRANSMISSION 
IsM; W. Fels, Elizabeth, N. J. 
May 16, 1918. Motor drive applied to 
reciprocating carriage. 

1,435,671. ANoprE; M. E. Stewart, Perth 
Amboy, N. J. App. filed March 10, 1922. 
Anode for electroplating bath with cross- 
section in form of cross. 

1,435,675. AUTOMOBILE ALARM; C. D. Voll- 
mer and M. Laskowitz, St. Louis, Mo. 
App. filed July 23, 1919. To prevent 
theft of car. 


MECHAN- 
App. filed 


1,435,701. ELECTRIC REGULATION; J. L. 
Creveling, Tucson, Ariz. App. filed March 
8, 1916. For variable-speed generator- 


charging batteries. 
1,435,703. RECOVERY OF 
worth, Park City, Utah. 
ai, Bees. 3y electrolysis. 
1,435,711. SwitcuH Box; E. 
Wayne, Ind. App. filed March 5, 1921. 
Adapted to be mounted in partition so 
that its front is flush with wall. 
1,435,742. PRODUCTION OF REFRACTORY 
METAL ALLoys; B. D. Saklatwalla and 
Arthur N. Anderson, Crafton, Pa. App. 
filed April 8, 1920. Carbon used as reduc- 
ing agent in electric furnace treatment. 
1,435,749. StIgnaL; G. P. Springfield, Evans- 
ville, Ind. App. filed July 27, 1921. Indi- 
cates when trolley car starts or stops. 
1,435,754. ELectric SIGNAL LAMPS; M. J. 
Strasberger, Chicago, Ill. App. filed May 
23, 1921. Indicates number of seats 
vacant in theater. 


Zinc; J. T. Ells- 
App. filed Dec. 


H. Kruse, Fort 


1,435,757. RaDIO-TUNING CoIL; Floyd 
eS St. Louis, Mo. App. filed May 8, 
1,435, 812. ELEctTRIC SpotT-WELDING Ma- 
CHINE; F. M. Cushing and W. IL. B. 
Cushing, Los Angeles, Cal. App. filed 
April 7, 1920. Thermo-siphonic system 


of cooling electrodes. 

1,435,813. ALTERNATING-CURRENT GENERA- 
ToR; F. Cutting, Tuxedo Park, N. Y. App. 
filed June 26,1918. High-frequency radio 
generator. 

1,435,819. MutLtTicontact ELectricaL Con- 
NECTION; L. H. Des Isles, Chicago, IIl. 
App. filed Jan. 21, 1918. Thermo-electric 


circuits readily connected to common 
instrument. 

1,435,827. ELectric Motor SHortT-CIRcCUIT- 
ING MECHANISM; H. I. Finch, St. Louis, 
Mo. App. filed June 12, 1920. For 
induction-repulsion motors. 

1,435,831. ELectric SMOOTHING IRON: J. G. 
Fisher, McLean, Va. App. filed Sept. 2, 


1921. Current controlled by switch placed 
in handle. 


1,435,868. TELEMECHANIC INSTALLATION; 
A. M. Mayer, Levallois-Perret, France. 
App. filed Sept. 23, 1920. Transmitting 


motion by tele 
1,435,870. 


graph or radio. 
AUTOMATIC CIRCUIT BREAKER; 


N. E. Nelson and O. Nelson, Seattle, 
Wash. App. filed Oct. 3, 1919. ‘Remotely 
controlled breaker for high-voltage motor 
circuits. 

1,435,875. ELECTROPLATING WITH ALKALINE 
Batu ; C. H. Proctor, Arlington, and C. J. 


Wernlund, Woodbridge, N. J. App. filed 


Dec. 27, 1921. Method for introducing 
mercury into solution. 
1,435,886. SEPARATION OF SoLIDS FROM 


LiquIns; W. Acton and W. M. McKean, 


VoL. 80, No. 24, 





Paisley, Scotland. filed Nov. 22, 
1920. By passing e Lect tr ¢ current through 
aqueous sludge. 


(Issued Nov. 21, 1922) 


15,495 (reissue). WIRELESS SIGNALING Sys- 
TEM ; Langmuir, Schenectady, N. Y. 
App. filed Jan. 29, 1920. Heterodyne 
system of wireless transmission. ' 

1,435,914. ELecTRICAL WELDING Py: : 
A. Churchward, New York, N, App. 
= March 19, 1919. Portable saleten 


plant. 

i, 135, 919. CHILL: J. W. Fay, Milwaukee, 
Wis. App. filed Aug. 27, 1921. Relates 
to chills used for cooling or solidifying 
molten metal while welding. 

1,435,931. TELEPHONE SysTeEM; J. H. Levis, 
Jr., Rochester, N. Y. App. filed Nov. 15, 


1915. Distinctive and _ positive recall 
signal. 
1,435,941. Rapio DIRECTION FINDER; James 


Robinson, Andover, Eng. App. filed Nov. 
12, 1918. Pair of aérial coils in vertical 
planes rotated until no appreciable differ- 
ence in signal is found. 


1,435,946. MaGNETIC CHUCK; F. L. Sim- 
mons, Millbury, Mass. App. filed Nov. 
5, 1914. 

1,435,950. TELEPHONE-EXCHANGE SYSTEM; 


Brooklyn, N. Y. App. 
Control for charging 
booster battery. 


1,435,966. IGNITION SYSTEM: C. F. Ketter- 
ing, Dayton, Ohio. App. filed Aug. 5, 1918. 

1,435,968. TELEPHONE TRUNK CIRCUITS; 
G. W. Kuhn and Eric R. Lundius, Brook- 
lyn, N. Y. App. filed April 10, 1918. Re- 
lates to talking circuits between operators 
of associated exchanges 

1,435,980. MEANS FOR AND METHOD OF 
DUCING CROSS TALK IN FouR-WIRE 
= IT: R. A. Renshaw, Woodhaven, 

App. filed Jan. 2, 1920. 

1,435 989. ELECTRICALLY 
MANIFOLD; M. A. Simon, 
App. filed Nov. 7, 1921. 

1,435,994. MertrHoD oF ELECTRICALLY WELD- 
ING IN SERIES; A. C. Taylor, Warren, 
Ohio. App. filed Nov. 28, 1921. Welding 
together heads and stems of valves for 
combustion engines. 

1,435,995. Etectrric RESISTANCB WELDING; 
A. C. Taylor, Warren, Ohio. App. filed 
March 11, 1922. Welding parts the con- 
necting faces of which are uneven. 

1,435,996. METHOD OF ELECTRIC RESISTANCE 
WELDING; A. C. Taylor, Warren, Ohio. 
App. filed March 11, 1922. Method of 
welding tubing, tanks and other hollow 
ware. 

1,436,034. Evectric HEATING UNIT oR HoT 
PLATE; L. R. Hamlin, Kokomo, Ind. App. 
filed April 11, 1921. 

1,436,035. ELrectric Saptron; IL. 
and Jesse Jackson, Kokomo, Ind. App. 
filed July 13, 1921. Improved terminal 
clip for resistance element. 

1,436,060. HEATER FOR AUTOMOBILE RADIA- 
rors; R. B. Strong, Coldwater, Mich. 
App. led Dec. 8, 1921. Hood placed in 
front of radiator containing electric lamps 
to prevent freezing. 

1,436,089. ELecTRICAL WATER-HEATING DE- 
VICE; Svend Gorlov, Miami, Fla. App. 
filed Feb. 27, 1922. Pipe attachment con- 
sisting of two electrodes with water com- 
pleting circuit. 

1,436,123. SysTeM oF ELECTRICAL DISTRIBU- 
TION; T. W. Varley, New York, N. Y. 
App. filed Sept. 6, 1919. Car-lighting 


system. 

1,436,135. TELEPHONE-EXCHANGE; J. L. 
Wright, Cleveland, Ohio. App. filed July 
12, 1917. Semi-automatic system em- 
ploying switching mechanism. 

1,436,137. ELevatTor FLoor SArety SwitcH ; 
Cc. M. Aldred, Charlotte, N. C App. filed 
Dec. 22, 1921. 

1,436,152. ExecrricaL ENERGY TRANSLAT- 
ING APPARATUS; A. Churchyard, New 
York, N. Y. App. filed April 28, 1919. 
Motor and generator for welding com- 
bined in one machine. 

1,436,165. ELECTRICAL REGISTERING SYSTEM ; 
C, L. Goodrum, New York, N. Y. App. 
filed Oct. 6, 1919. Registering number of 
calls on party telephone line. 

1,436,183. STATION INDICATOR; F. Mashin- 
ski, La Grange, Ohio. App. filed April 23, 
1921. Audible signal operates when in- 
dicator changes. 


S. B. Williams, Jr., 
filed Sept. 24, 1920. 


ReE- 
Cir- 
ie £ 


HEATED INTAKE 
St. Louis, Mo. 


R. Hamlin 


1,436,206. TRANSMITTER; L. B. Speed, New 
York, N. Y. App. filed Nov. 19, 1919. 
Saereren microphonic transmitting de- 
vice, 

1,436,212. RuHrostatT: A. R. Swoboda, New- 
ark, N. J. App. filed Dec, 6, 1920. Small 


variable resistance. 

1,436,244 LOADING UNIT; W. 
New York, N. Y. 
1918. Loading of telephone lines. 

1,436,245. ELecTRICAL ENGINE OF THE RE- 
CIPROCATING TYPE; Kurt M. Geisler, Hack- 
ensack, N. J. App. filed Nov. 19, 1920. 
Automatically makes and breaks the 
several circuits for solenoid windings. 


Fondiller, 
App. filed Sept. 3, 











